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JOHNSON & PHILLIPS, 


ENGINEERS AND ELECTRICIANS. 
OFFICES: —44, UNION COURT, OLD BROAD STREET, LONDON, EC. WORKS: KENT. 
TELEGRAPHIC LONDON. | 
TELEPHONE No. 1.010. PRIVATE WIRE, CITY OFFIONS TO WORKS. 


niacturers of all Telegraph Appliances, Materials, and Machinery for Making, Laying and Maintaining 
Submarine Cabies, and Contractors for Underground and Aérial Telegraphs. 


Sole Makers of Trott & Hamilton's Patent Grapnel Rope and Trott & Kingsford’s Patent Indicating Grapnels. 


h Buoys, sg Me both Patent and Ordinary ; Centi , Oreepers, Mushrooms, Sinkers, 
and Pi -out Machi , Dynamometers, ow and Stern Gear, Steam and 
Hand Hauling Rope Chain Fittings, able Drums, Splicuig Jointing Tools, &c., &c. 


for the Complete Equipment of Tel h Oable Factories and Vessels. 
Wire Sounding for Deep and Shallow Water. 

Ail Apparatus and Material used in the Construction, Maintenance, and Working of LAND LINES, viz. :— 
BOLRE—Wrought Iron or Composite Poles for Telegraph, Telephone, and Elegtrie Light purposes. House-Top Poles and Fittings. 
MAU LATORS—Johnson 4 Phillips Patent Fluid Insulators, and all kinds of the ordinary form in Porcelain end Brown Ware. 
MIRE Iron and Steel Wire, Galvanized, Plain, or Stranded. Insulated Wires of every description, 
Makers of Higgins’ Patent Bichromate Batteries, Leclanché, &e. 


LE 
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‘fl INSTRUMENTS.— Morse, Needle, Bells, Galvanometers, and other Testing Instruments. 


Makers of Underground, Aérial, Torpedo, and Field Cables, with Single or Multiple Cores, 


[asulated Copper Wires in Yuloanized India- rubber, G.P., Silk and Cotton taped or 


Lightning Oonductors of the pre approved types. 


Hikers of Dynamos, Lamps, Cables, ( ELECTRIC of Rep 


SOLE MAKERS 


BROCKIE-PELL 


For ALTERNATING or CONTINUOUS currents. 
| For PARALLEL or SERIES working. pe | 
SINGLE CARBON LAMPS, 16 HOURS; DOUBLE 82 HOURS. 


& 


PROFESSOR GEO. FORBES — | 

MONT CRITICAL. EYE? 
Mr. LANT CARPENTER — 

Bax” 


PROFESSOR 8. P. THOMPSON :— 


H. PREECE FES. 
OF THE LATEST AND BEST.” 
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Inu use by Home, Colonial, and | Foreign Governments ; Societies; | 
| | ‘Fact 1ps ; Theatres; Resta LÉ rs, 
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DRAKE GORHAM 


_ International Inventions Exhibition. 1885, GOLD MEDAL tor Machinery, SILVER MEDAL 


or 
and Cotton Covered 


for Rioctrical pars 


_ Contractors.to H.M. Postmaster-General the Indian Government, the principal Railway, Telephone. and Electric Light 


Glover's Patent Covered Gutta-Percha Wire for Leading-in, Tumel, and Undergromd | 


SILVER MEDAL, INTERNATIONAL ELECTRIC EXHIBITION, 1889, | 


for Cables and Win | 
MANUFACTURERS 


( By “vent Processes) 


Wire and Tape of all CABLES: 


à | 
Specially Insulated 
= a 4 
A 
Systems. 


à Underground: 

| 
les for the 
BY PATENT PROCESSES, OF GLOVER’S PATENT COVERED [RON WIRE FOR AERIAL LINER, 7 | 
|Glover’s Patent CoveredjHigh-Conductivity Copper Wire for Aërial Lines. 


THOROUGHLY INSULATED ANTI-INDUCTION TELEPHONE UP TO ONE HUNDRED WIRKS. 4 | 


| Olectrical and Cable Makers, 


WORKS: -f Street Iron Works. 


Salford Electric Wire Works. 
LON DON: 10, 


‘Springfield Lane Cable Works. 


GARDEN, E.G,” 
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MANSIONS, VICTORIA STREET, S.W. 


OWNERS OF 


“ABSOLUTE IMMUNITY. FROM DANGER ON HIGH Fe 
| DISTRIBUTION 


59 000 MILES ALREADY RUM 


The Greatest Number of Miles ever run in this 
| Country by Accumulator Oey. 


TR DAILY AVERAGE. 
300 miles. 
on the Barking Rd., E., for 


«NORTH METROPOLITAN 
Every one should see these Cars. Cartaih te snpglant heres every other 


TRAMWAYS COMPANY, 
form of traction, Full Particulars from the,SECRETARY, ++. 
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36, SOUTHWARK STREET, 


| LONDON. 
Works:—EWER STREET, 


TELEPHONE No. 474, 


ONLY OIL used last three years by the largest 
Electric Installations in London, — 
Samples sent on application. 


SUCCESS GUARANTEED. TRIAL SOLICITED. 


Price Qs. 9d.per Gallon. 


_ Our Oil is now recommended by the principal 
Electricians, and is also suitable for 


SHAFTING, ENGINES, 
‘AND GENERAL PURPOSES. 


2927 High-Speed Engines. 


FREDERICK «x: co., 


CALEDONIA WORKS, HALIFAX. 
Contractors to Dex Majesty's Government & Railway Companies 


BEST REFINED THLHPHONEH WIRE 
PATENT GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS, HIGH CONDUCTIVITY. 
APEOIALITY | TO ALL SPECIFICATIONS. 


COPPER WIRE, hard long ong lengths. WIRE and and foe for | 


Conductors, for covering 
GALVANISED HARD STEEL STRAND for Mechanical 


TE WIGGINS & SONS,” LONDON, M L C A. 
MICA MERCH [Telephone No. 2248, 
_ Manafacturers of Mica Goods for Philosophical and ALL a a 


PET CONTRACTORS TO HER MAJESTY'S GO 


‘ 


NEW AND CHEAP PATENT LA. 
DU PATENT OFFice. | Wm. M. FOXCROFT 


ral (Successor to the late W. Fonoroft, also F. Lucas), 
| GARDNER, 
titer street, | Telegraph and Telephone Case Manufacturer, 


oO 36, PEROIVAL STREET AND 9, SMITH STREET, 


SUCCESSOR TO 
«PATENT | OFFICE & Co. OLE E.C. 


| Pamphlet of Costs Gratis. | | 

it AR | Vhirty-five Years’ special practice with | Lock and Block, Single Needle, Bell, Sounder, Perforator, 
| Photometer, Telephone Cases, Battery Boxes, &c., &c. 


Pate | 


WCARDNER Provisional (9 months 


nt (4 years PRIZE MEDALS, LONDON, 1841; PARIS, 1881, 
= Ten. s184 | | 
| _IYVORY LETTERING BY PATENTED pmocuas. 
| PERMANENT PERFECT LETTERING ON IVORY 
| IVORY FOR ALL SCIENTIFIC AND MERCANTILE PURPOSES. 
X Swltch-Board Supplied to H.M. Government Offices, and the Principal Electric, Telegraph, 
ER LR Seas Labels. — and Gas Engineers and Railway Companies in the Kingdom. 
THE 
| ENDOLITHIC IVORY Co., Ltd., Pomoos Bligs Foe St, EC 
Lettered & Figured : (Adjoining Moorgate Street Station). 


or all purposes. Telephone No. 21. 
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RUSTON, PROCTOR 


LIMITED. 


LINCOLN & LONDON 


SHEAF 20. BUDGE Row, 


IRON WORKS, 


OF INSTALLATION 
DWITH_THE- UTMOST} 
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© BUDCE ROW 


WW ill 


MANUFACTURERS OF 
| CORNISH & LANCASHIRE BOILERS, WITH WELDED AND FLANGED | FLUES 
LOCOMOTIVE, CYLINDRICAL & VERTICAL TUBULAR BOILERS 


FOR HIGH WORKING PRESSURES. 
SPECIAL DESIGNS FOR RESTRICTED GROUND SPACE. 


CANNON STREET 
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WHE FOREIGN & COLONIAL 


Eh mé under the Patents of FAURE, SELLON, VOLCKMAR, SWAN, and Others), 
ore Direct in ITALY, PORTUGAL, HOLLAND, SWITZERLAND, CAPE OF GOOD HOPE, INDIA, &., and through Licenses in many other Countries, 


. The Company is prapaned to undertake Cessions OUTSIDE the UNITED KINGDOM for 


THE ELECTRIC LIGHTING of TOWNS 


-_‘ Upon the E.P.8. and KING’S System of Distribution for the Public Supply of Electricity from STORAGE BATTERIES, 
he or by other Direct-Current or Alternating Systems. 


ALSO CONCESSIONS FOR 
SLBCTRIC TRACTION ON TRAMWAYS. 


CONTRACTS UNDERTAKEN FOR THE SUPPLY OF ELECTRICAL APPARATUS ABROAD. 


SYSTEMS CAN BE SEEN IN SUCCESSFUL IN LONDON. 


SUSPENDING SWITCHES, 


BED SWITCHES, 


Wall Connectors, 


CHINA SWITCEHES, 
7 Ceiling Roses, Fuses, &c. | 
SHADES IN ALL COLOURS, | 


ALL ELECTRICAL FITTINGS FOR CONTRACTORS. 


—-+ — 


Telegrams : “ ENERGY,” BIRMINGHAM. 


FOWLER, LANCASTER & CO. Ltd, 


ELECTRICAL ENGINEERS, MANUFACTURERS AND CONTRACTORS, 
ALBERT WORKS, GRAHAM STREET, BIRMINGHAM. *) 


DYNAMOS. 


_ THE “LAHMEYER” PATENT 
CONTINUOUS CURRENT DYNAMOS 


Are the most efficient and cheapest in the market. 


FOR SHIP LIGHTING they are specially adapted. No 
ring of Lines of Force, therefore no magnetising 
{Compasses or Watches. 


NO SPARKING at Commutato SDS 
EFFICIENCIES > 96 Per “Cont. si | 


ry, 


K.—Machines can be supplied from stock at a few ‘ae 
notice. PP aad 
Thousand Machines Sold in Two Veabe. 


FULL PARTICULARS UPON APPLICATION. 


MAOLLING & LOWE, 2, Laurence Pountuey Hill, LONDON 
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BLAH EY, 


LIMITED, 
NORTHERN TELEGRAPH WORKS, HALIFAX, 


ENGLAND, 
CONTRACTORS TO THE BRITISH, INDIAN & COLONIAL GOVERNMENTS 


FLETCHER’S PATENT WATCHMAN’S TELL- ‘TALE—Largety used 
by the L. & N. W. Railway Company, the Government of Victoria, te, 
Cannot be tampered with, not likely to get out of order, only one yin ALS! 
required for the whole circuit, the current only used once during the round, 

and the first cost is low. Prices and estimates: on application. 


RESISTANCE COILS, GALVANOMETERS, SINGLE NEEDLE INSTRUMENTS, REPEATERS, 
LECLANCHE BATTERIES. ILLUSTRATED LIST, FOUR STAMPS, 


Wi 
| 


— 


MATHS BREE 


WORKS: ‘ABBEY MILLS CHEMICAL WORKS. STRATFORD. € 
PENTREPOTH CHEMICAL WORKS, MORRISTON SWANSEA. 
OFFICES: FENCHURCH A1 AVENUE. LONDON. 


PER INSTRUMENT. 
3269 


PLATINA 


THOMAS BARRACLOUGH & CO. Ltd. 


Makers of all the most Improved Machinery for nat ste and 
Strand Covering, Lapping, Taping, 


_ PURCHASED FOR CASH BY . 
ALSO FOR > 
STRANDING AND MAKING CABLES OF EVERY SIZE AND DESCRIPTION. EL ER ER «& 
Globe Works, Rochdale Road, Manchester. | CHERKENWELL ROAD, LONDON, EC ug 
ARTHUR B. GILL & Co.,| 


Glectric Light and General Gugineers, 
4, BOMBAY STREET, BERMONDSEY, LONDON, S.E. 


| H, THORPE 


59, THEOBALD’S ROAD, 


NDON. 
Sole Makers of GILL’S PATENT MAIN SWITCHES, which are practically TT Switches, Juris, 
everlasting. No sparking on the actual contact pieces. These switches improve ia Th A Ur ~ Galvanometers, Indicators, Bells, Relays, 
with using. Makers of the “GILL” DYNAMO AND MOTOR, which are un au on | Magueto Generators, &c. 
equalled for cheapness and efficiency. SUPPLIERS OF ALL ELECTRICAL SHCINBERING DEPARTHENT. 
‘REQUISITES. LIBERAL TRADE TERMS, lt Builéer of an 
y class of fine accurate me 
(ll chine work to drawing, model, oo 
Telegraphic Address: “TORQUE.” 2949 Manufacturer of of improved 
> unin n patte 
| Bee Sorew Maki Aw Mh 
ork 
CARBONS 
| 


H. & F. CHAMBERLAIN 


ts 99 T 
Manufacturers of Pure Carbon Points, Tubes, Filters, ECLIPSE ELEC RICAL 
Cells and Battery Plates of every description. | | 


Works: BARNSLEY. CASE WORKS, 


Telegraphic Address:—“CARBUN BARNSLBY.” 5, PHŒNIX PLACE, 
OOLOBATH FIELDS, LONDON, WA. 


MANUFACTURERS OF ° 


j Every description of Gast | 


BY MACHINERY 


Insulated Wire and Cables 
of every description for 
Electrical Instruments, 
Dynamo Machines, Electric 
Bella, Telephones, Electric 
Lighting, &c., &c. 


ELECTRIC WIRES. 
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hi R 
And Electrical Instrument Makers 


14a, Clerkenwell Green. London, E.C 


MAKERSOF © 


m | THE PORTABLE BATTERY 
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THE TELEGRAPHIC JOURNAL AND 


Quotations given for BEST WORK ONLY.. 


Factory: PONDER’S END, MIDDLESEX. 

show Rooms: 50, PARLIAMENT ST., LONDON, S.W. 

For all information apply to 

THE SHOREBTARY, 100, VICTORIA LONDON, 
Telegraphic Addresses; “Ediswan,” London ‘“ Ediswan,” Ponder’s End, 


Manufacturers of Incandescent Electric Zamps 


Of all Voltages and Candle-Powers. 


ALSO SUPERIOR ELECTRICAL FITTINGS AND INSTRUMENTS OF ALL KINDS. 


Telephone No. 3144. aia 


MAKERS, 


WAILE 


Diameter of Dial, 8 in.; Diameter of Pulley, 4 in, 


H. BAILEY & GO, LTD. 


ALBION WORKS, 
SALFORD, 


Price £8. 


MANCHESTER 


SPEED INDICATOR 


FOR USE WITH 


Electrical Installations and with General Machinery. 


| ALSO FOR MOST 


OF THE 
CHIEF ELECTRICAL 
ENGINEERS 


TMLSPHONE No. 1,734 


Manufacturers sf 


SUBMARINE CABLES, 


Patent Metallic Braiding, 
TELEPHONE CABLES. 


W. T. HENLEYS TELEGRAPH WORKS 


COMPANY, LIMITED. 
Offices:—27, Martin’s Lane, Cannon Street, London E.C. 


WORKS :—N ORTH WOOLWICH. 


DYNAMO WIRE 


Silk Covered Wire, 
 CORDS, 


ss. | 
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| V 4711, 
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BES'T 


PHOSPHOR BRONZE 
CASTINGS, 


Phosphor Bronze 


for Springs, Ropes, Screws, 
Rods, Sheets, &c., Bearings, Bushes, 


High Conductivity for Telephone 
and Telegraph Lines 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS, AND INFRINGEMENTS OF OUR PATENT RIGHTE 


sue 


APPLIED STEAM 


E. GREEN & SON, Ltd., 


14, ST. ANN’S SQUARE, 
MANCHESTER. | ; 


‘| 
| 
Patent fo / AS Patent Silicium 
| Bronze and Silicium Copper 
. Wire of Great Tensile Strength 
and 
and other parts Oe & 
| of Machinery à SOLE PROPRIETORS purposes. 
or Of the British and Colonial Patents, O 
| cy THE PHOSPHOR BRONZE CO, 2 
Y 87, Sumner Street, Southwark, London, 8.E. & | 
FUEL ECONOMISER 


To all the Principal Contractors. 


STREET, MANCHESTER. | 


ENGLAND 


ae 


INDEX TO ADVERTISEIMENTS. 


‘The names of Advertisers, whose announcements are ordered for a series, are entered under any one Heading in this Index free of charge 
but if repeated under other headings, Gal. per week is charged for each additional entry. . 


iccumalators. PAGR 
Drake & Gorham ... 
& Colonial E.P. 


LE Stiff & Sons (Boxes only) ace 


H. Holmes & Co. ove 


Johnson « Phillips eee eee 


J.& W. Roper... eve sc. 28 
Simplex ove … Sup. 8 
Statter & Co. 
Ashestas.— Bell’s Asbestos Co. 16, 17 
United Asbestos Co. 


Auctioneers and Valuers (Mechanical). 
Wheatley Kirk, Price & Goulty Sup. 11 


India-rabber, G.P. & Tel. Wks. Co, 20 

Telegraph Mfg oe Sup. 2 
Battery Jars.—J. Bourne & Son ... 13 

Price, Sons & Cu., eee eee eee 

J. Stiff & Sons eee 


Elec. Co., Ld. Binswangor.) Sup. 10 | 


Allarton & Madeley ... 12 


Berly’s Electrical Directory Sup. 14 
Electrical Lighting Brighton Sup. 14 


Electrical Engineering Sup. 14 

| sElectrical Pocket Book... 
Elec. Transmission of a Sup. 14 
* Elec. Light Installations ... Sup. 14 
Elec. Influence Machines .. Sup. 14 
Cabinet Works … 6 
W. M. Foxcroft eee oe 9 
Castings. — Phosphor Bronse 
Chemicals.—F. W. Berk & Co. | 
Boor & Co. … Sup. 12 
Dynamos. —Bolling & 5 


 Gülcher Electric Light & P. Co. 18 


J. H. Holmes & Co. 11 
M. lmmisch... 13 
Johnson & Phillips ... 
Laurence, Paria & Scott 
C, A. Parsons & Co. ; en 
J.& W. Roper... 
Stanley & Davies ... 
J. G. & Co. 


Harburg India Rubber Comb Cc. Sup.11 
D. Moseley & Sons... eve oe 
North British Rubber Co. oie ay 
Electrical Eugineers and Contracto 
Acme Electric Works ~ 
leton, Burbey & Williamson ‘Bue. 18 
6 


PAGE 
Sharp ent ove Sup. 13 
Stephens, Smith & Co. … Sup. 8 
Swinburne & Co. ... eon 
Mfg. Co. ove Sup. 2 

Western Electric Company Sup. 20 
Westinghouse Electric Co. Sup. 20 


Woodhouse & Rawson United ... 11 
Electric Light. 
Anglo-American Brush Co 
Bernstein Electric Lam 12 
Edmundsons, Limited (Swan) Sup. 8 
India-Rubber,G. P.&Tel. Wks.Co. 
Johnson & Phillips .. 
Laurence, Paris & Scott . ete 
Thomson-Houston ... … Sup. 4 
Electric Light Carbons. | 
Anglo-American Brush Corp. ... 10 
H. & F. Chamberlain ‘ide 6 
Genl. Elec.Co., Ld. (@. Binswanger.) Sup. 10 
Johngon & Phillips eee see 1 
Lacombe & Co. … 


Sup. 2 
Woodhouse & Rawson United ee Il 


Electric Light Fittings. 
Appleton, Burbey & Williamson Sup. 18 
Dorman & Smith ... ose oe 9 


Electrical Accessories Co... sa 
Faraday & Son SRE 
Genl. Elec.Co. Ld.(G. 10 
Lea, Sons & Co. 
Ross, Courtney & Co. ... Sup. 1l 
B. Veri & Sons eee eee eee 12 


Walsall Electrical Co. ... 
Enamel.— Aspinall & Co. eee eee 
Endolithie Ivory. 


Endolithic Ivory Co. 
Engines for Light. 

W. H. Bailey & C ose ds 47 

Davey, Paxman & Co. ss 10 

Greenwood and Batley  ... 


Marshall, Sons & Co. vee … 15 


John Musgrave & Sons ... Sup. 2 
Priestman’s Oil 
Ransomes, Sims & fferies wi 
Robey & Co.... 
Proctor & Co. 
tockport Gas Engine .... 
Willans & Robinson 19 
Fibre.—David Moseley & Sons es 
Fire Insurance. 
œnix Fire Office Sup. 12 
Fuel Economisers. 
E. Green & Son 


Glass Manufacturers. 
Genl. Elec. Co., Ld.(G. Binswanger.) Sup. 10 
Incandescence Lamps. 


PAGE 


Manufacturing Electricians.—Cont. 


Nalder Bros. Sup. 
J. Orme & Co. see eee Sup. 
Sup. 


Mfg. Co. 


0 eee eee 
Walsall Electrical Company 
Woodhouse & Rawson United ... 


Mica.—F. Wiggins & ae eee ove 


Motors,—Cuttriss & C 


Giilcher Electric Light & P. Co. 

M. Immisch eee 

Stephens, Smith & ‘Co. eee Sup. 
Patent Agents.—H. Gardner ove 
Piatina.—Derby & Co. ae 


Poles (Wood and iron). 
Johnson & Phillips eee eve 
Porcelain selain Appliances. 
Genl. Elec. Co., Ld.(G. Binswanger.) Sup. 
Taylor, Tunnicliff & Co. ... oe 
W. Wood & Co. is 


Porous Cells.—J. Stiff & Sore 


Pulleys, Shafting, &c. 
Harpers, Limited, eee tee 
J. ardine eee ee eee 


G. Richards & Co. ... ove 
Pulley ” 


Saxby & Farmer ... eee oe 


& Timmins see 
Switches. 
og ae Burbey & Williamson Sup. 
Faraday & Son 


Genl. Elec. Co., Ld.(G. Binswanger.) Sup. 


Woodhouse & Rawson United 
T h Engineers. 
hnson & Philli eee see 
elegraph Mfg. 
Telep & Co. 
nsol. Tel. Const. & M. Co. Sup. 
Electric Telephone Co. ... 
Stanhope Co. see see 
Tools.—Chas. Churchill & Co. Sup. 
Selig, Sonnenthal & Co. ... ve 
Turbines.—F. Nell eee CITES Sup. 


Varnish.—R. A. Scott .… eee 
Vulcanite (see Ebonite). | 


Wire ( 
Fowler-Waring Cables Co. - - … 


key, ete d & Co., Ltd ... Edison & Swan United E. L. Ca. 7 W. T. Glover & Co. ae 
mem 19 Sunbeam Lamp Co. Sup. 7 W. T. Henley’s Teleg. Works Co. 
Booth, Ellison & Co. io ion: ae Woodhouse & Rawson United ... 11 London Electric Wire Co. Sup. 
Callender’s Bitnmen Tel. £2.00. … 11 | India-Rubber. Midland Electric Wire Co. a 
Charlesworth, Hall & Co.... Sup. 19 India Rubber, G. P.& Tel.Wks.Co. 20 Phillips Bros. 9 ose  .… 
Crompton & Co. eee eee Sup. 20 D. Moseley. & Sons pag +” W Rickard eve eee eee eee 
Drake & Gorham... … 2 | Insulators, &c.—Bourne & Son oe 19 Telegraph Mfg. Co. ……. «= Sup. 
Electrical Eng. Corporation Price, Sons & Co... United Electric Wire Mo... es 
Electric Traction Co. ive Stiff & Sons... eee eee ree, Woodhouse & Rawson Uni 
Elliott Bros. Telegraph Mfg. Co. Sup. 2 | Wire (uncovered). 
Goolden & Co. eee Sup. wi ‘11 & a & Timmins eee eee eee 
rubber & Telegraph Works Co. 20 ilcox & 3 Ramsden, Camm & Co. 
Johnson & Philli Magnet Steel.—G. P. Wall … ... 12 F. Smith & Co. … 
& Wharton & Down... Sup. 4 | Manufacturing Electricians. | Wire, Covering Machinery. 
ig Paris & Scott eee eee Dorman &S Smith eee eee eee 9 Barraclo ough & Co. eee oe 
& Coo Elliott Bros. Weed Casings.—S. Elliott ... Sup. 
— Phipps & Dawson ss: D Fowler, Lancaster & Co.... 5 & Sup. 12 Genl. Elec. Co., Ld.(G. Binswanger.) Sup. 
P. le & Co. Ses ER J.T. Gent & Co. ... a. oe © J. F. & G. Harris . coe  Dup. 
0 oe eee Sup. 17 A. B. Gill & Co. eee eee see 6 Vige re Bros. eee 
King, Mendham & Co. ... Sup. 15. & Rawson United 
& C 15 Laurence, Paris & Scott … … Wood and ivory Turning. 
A. Scott, Sup. 5 Mix & Genest … ... Sup. 14 D. H. Bonne … Sup. 
BOOK ADYERTISEMENTS APPEAR ON Page 14 OF SUPPLEMENT. 


Miscutawsous ADVERTISEMENTS relating to Situations, 


9 
15 
2 
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11 
3 


13 
13 
8 
3 
6 
1 
9 
10 
13 


13 


11 


Articles for ‘Sale and Wanted, do., ¥¢., appear on Sup. 11-(middle of paper.) 


MUMPTON & CO. LIMITED see sur. 20. 
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FARADAY SON’S 


ELECTRIC LIGHT FITTINGS. 


HOTE.—Faraday & Sects experience, in the manufacture of Fittings for ; "8 
INTERLOCKING THE LOCK AND BLOCK. 
Board o e ave Again an necessi Lock” and “Block” connection een 
scoot practical dent working with “with gupplementary Au io Train Action, ‘has 


SAXBY & FARMER, Les. Signal Contractors Canterbury Road, KILBURN, LONDON, N, we 
Manufacturers of Ratheay Signals, Oubins, Interlocking Levers, Bleck Instruments, and Signal Work of every description, Electrical and Mechanteat, 


DAVEY, PAXMAN & Co. Engineers, COLCHESTER, 


Devote special attention to 
STEAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT EURE 


Telegraph Address :— 


PAXMAN, COLCHESTER.” 
Paten Com und En PARIS EXHIBITION, 1889. 
3 and Boiler. 8 to 70 FH dés poner 
cheapest, te Catalogues 8 
most reliable in the 8 for their Steam Engines and Boilers 


DAYEY, PAXMAN & CO. Engineers, COLCHESTER, 
Lonpon Orricx: 189, QUEEN VICTORIA STREET, E.C. 9968 


BRUSH ELECTRICAL ENCINEERING Co, 


CAPITAL £760,000. 


This ARE has been formed to take over and carry on in all their branches the well-established Works and 
Factories, and the extensive organisations of 


THE ANGLO-AMERICAN BRUSH ELECTRIC LIGHT CORPORATION, LIMITED, 


AND THE 


FALCON ENGINE AND CAR WORKS, Ltd., LOUGHBOROUGH, LEICESTERSHIRE. 


This Company is prepared to receive and execute orders from any part of the world for COMPLETE APPARATUS |. 
for Central ELECTRIC LIGHT and POWER Installations, for the TRANSMISSION of POWER, for ELECTRIC |: 


TRACTION, including TRAMWAY CARS, and, generally, for all MACHINERY and APPLIANCES required 
in the various industrial applications of electricity. 3936 


Full Price Lists and Estimates on application to the SECRETARY, 112, Belvedere Road, LAMBETH, LONDON, SE. 


Telephone No. 3976. Telegrams: “DETECTOR, LONDON.” 


RASHLEIGH PHIPPS DAWSON, 


SHOW Rooms: 58, BERNERS STREET, LONDON, S.W. 


The Best Show of Fittings in London. 


ELECTRIC LIGHT ENGINEERS AND CONTRACTORS. 


Complete Installations or Wiring only carried out promptly. All Work Guaranteed. 
Trade supplied. 
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HE ACME ELECTRIC WORKS, 


_ (ARTHUR C. COCKBURN, M.LE.E., Manager.). 
Supply Department and Head Office: PRINCES ST. HANOVER SQUARE, W. | 
| Factory: FERDINAND STREET, CHALK FARM ROAD, N.W. 


SOLE FOR 


ROYCE Ss DYNAMO | 


FOR LONDON AND 54 MILES ROUND. 
MAKERS OF MAIN SWITCHBOARDS. 


Sole Manufacturers of Rooper’s Patent for 
 Qandle-Power Lamps. 


Cockburn’ s Patent Switches and Cut-Outs and Electric Light and Telegraph 
Apparatus of all kinds. 


PRICE ON APPLICATION. 


2987 ‘ 


RUBBER, GUTTA PERCHA & TELEGRAPH WORKS. 


COMPANY, LIMITED. 


Offices : 106, CANNON STREET, LOU. E.C. 


. MANUFACTURERS OF. 


DYNAMO MACHINE <=, 
INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


ne Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. © 
CONTRACTORS FOR THE SUPPLY AND FITTING UP OF | 


ELECTRIC LIGHT APPARATUS 


OF EVERY DESCRIPTION. 


| INSTALLATIONS FOR CENTRAL STATIONS, SHIPS, HOUSES, OR FACTORIES. 


ESTIMATEHS ON APPLICATION. 


Works: SILVERTOWN, LONDON, E. - 


| THE 


COMPANY, 


_ ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E.C. 
Manufacturers of 


COVERED WIRES & CABLES 


OF ALG DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BELL AND THLEPHONEH woRE, &C.m 


| 
- | | 
f f 
5 | | | | | 
rs WF th = MAKERS OF AYRTON & PERRY’S SPRING AMMETERS AND VOLTMETERS. | 
| 
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| tish R tative—HOLLAND DEL 7, LITTLE . 
Bri ish Representative QUEEN ST., WESTMINSTER, 
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ECONOMY. 


FN 
LACOMBE & CO.—WORKES. LEVALLOIS PERRET, NEAR PARIS. 


TELEGRAPH, TELEPHONE 


BLE GTRIS LIGHT 


LINE 


Ewery description of Material Mmanwusnosured. by 


THE TELEGRAPH MFG. Co, La, « (sesame, 


As supplied to Home and Foreign Governments, the Principal Railway, Telephone, € § 


and Electric Light Companies. 


COMPOUND 


Simple, Economical, Durable. 


| STANDARD ENGINE. STANDARD ENGINE. 
. 


DIRECT CONNECTED ENGINE AND DYNAMO. 


JOHN MUSGRAVE & SONS, 


LIMITED, 
GLOBE IRON WORKS, BOLTON. 


STANDARD ENGINE. S. & E. RANSOME & CO. 10, Essex St., Strand, W.C. 


— 
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| || 
| | | al 
COMBE CARBON SG 
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| 
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| 
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Lil 
| STANDARD ENGINE, 


NE, 


| 


Write for Circulars. 


| 12 in Great Britain. \ 
| 2ig3;NEW CATALOGUE, 180 PAGES, 
SCREW PITCH GAUGE, | ‘ Sent for 1s. 3640 | SPEED INDICATORS. 
THE 
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“ELLIOTT BROTHERS, 


ol & 102, ST. MARTIN’S LANE, LONDON, W.C. 


(ESTABLISHED 1800). 


BLRCTRICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS OF 


RLRCTRIAL TESTING AND TELEGRAPH INSTRUMENTS 


SUBMARINE MINING APPARATUS, &. CONTRACTORS TO H.M. GOVERNMENT. 


Sole Agents in England for Sir William Thomson's Standard Electric Instruments. 


Award Paris Exhibition 1889, Only “Grand Prix” to any English Blectrca 


Telegraph Address: “OHM,’ 


LONDON. Telephone No. 3852. 


21, CROSS STREET, FINSBURY, LONDON, E.C., 
Engineers and Importers of 


AMERICAN TOOLS AND MACHINERY. 


LARGE SHOW ROOMS. 


Largest Stock of 

S.STARRETT, 
@ } AMERICAN MACHINERY AND TOOLS 


TO ELECTRICIANS, &c. 


We are prepared to undertake the manufacture of ELxcTRIcAL 
APPLIANCES, and are in a position to supply 


«FITTINGS » 


- OF ALL KINDS, AT LOW RATES. 
“=a  ERASS OR 


PORCELAIN COVER | Our Works being fitted with the most Modern Tools, we can 
guarantee the best workmanship, either in working out 
new designs or otherwise. Estimates Free. 


BORING, TURNING, SCREW-CUTTING, AND MACHINING IN ALL ITS BRANCHES, 


ROSS, COURTNEY & Co., 


OCKENDEN WORKS, OCKENDEN ROAD, LONDON, N. 3653 


GENT & CO., 


Weight almost makes contact; a 
very slight pressure establishes it, 
and a vice versi action breaks 
same, 


Very neat, and less in cost than 
the accessories it displaces. Con- 
tains a Cut-Out. Over 30,000 in 

te, including 600 in Savings Bank 
Department, G.P.0. 


Not a complaint received from 
any of our clients. 


The Company having most ex- 
tensive and peculiar plant, are 
now prepared to supply the Trade _ 


ELECTRIC LIGHT ENGINEERS, 


Manufacturers, Wholesale and for Export, af 


| 
with Accessories at lowest prices (À EVERY DESCRIPTION OF ELECTRICAL APPARATUS 
combined with highest quality. | WHOLESALE AGENTS FOR 
Quick Break GASS § C 
NER’S DRY CELL. 
| and Cut- ALSO MAKERS OF 
Outs à speciality, | MEDICAL BATTERIES 
“ii 5 With special form of Dry Cell. 


WATCHMAN’S CLOCKS. 


Terms Apply | TELEPHONES. 
LESTON ELECTRIC CO. 66, Victoria St, London, | CENT & PATENT INSULATED CELL. 


FARADAY WORKS, LEICESTER, | 
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ALTERNATING CURRENT ELECTRIC LIGHTING APPARATUS 


The Instalment of over 150 Central Station Plants has demonstrated the Alternating Transformer System to be Superior to all - 
others for distributing current from a Central Station over small or large areas for lighting and power purposes. 


ELECTRICAL STORES 


OF EVERY DESCRIPTION. 


‘“Okonite” Wire 


OF ONE QUALITY ONLY, 
wiz: 


1,000 MEGOHMS PER MILE. 


LAING, WHARTON 


S2a, NEW BOND STREET, LONDON, 


SYSTHM OF 


ELECTRIC TRACTION. 


57 LINES IN SUCCESSFUL OPERATION. 
36 NOW-UNDER CONTRACT. 


W. 8. GRAFF BAKER, C.E., 
* Manager Railway Department. 
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PROJECTORS 


| 
* 
à 


SWITCHBOARDS 


MOTORS. 


(Admiralty Pa nd Militar Type). 


SEARCH LAMPS. 


MIRRORS FOR PROJECTORS 


_ (RONALD SCOTT’S PATENT). 


RONALD SCOTTS PATENT), 


Adopted by the Lords of the Admiralty, and used throughout the ST 


Fittings o every desoription, either for Ship or House 


Lighting. 


HILL ELECTRICAL WORKS, 


LONDonm, Ww. 


V | 
| 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
4 
# 
# 
# 
# 
# 
# 
# 
# 
# 
4 
# 
4 
# 
# 
# 
| # 
# 
# 
# 
# 
# 
# 
# 
# 
| 
“ 
# : 
= 
— 4 
# 
# 
| 
# 
| # | 
# 
| 
# 
# 
| # 
{ 
# 
# 
| # 
# 
4 
4 
1h 
| 
| 
4 
| 
# # 
| 
| 
| 
# 
# 
4 | 
y 4 
| 
| 
# | 
| 
# | 
# } 
| 
# 
# | 
4 
4 
4 
# 
| , 
, 4 
7 | 
| 
4 
| 
| 
4 
# | 
L At me: 
# À 


| 


VI 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


DAVID MOSELEY & SONS, 


Chapel Field Works, ARDWICK, MANCHESTER. 


WARHDEOUSES: 
2,4 & 6, New Brown Street, MANCHESTER. | 20, Rue des PARIS. 


14, Aldermanbury Avenue, LONDON. 14, Place Sainte Gudule, BRUSSELS : 
67, Miller Street, GLASGOW. 29, Kl Reichenstrasse, HAMBURG 


VULCANITE, EBONITE, & CELLUVERT FIBRE ~ 


Sheets, Rods, or Influence Machines for High-Tension 
Currents, . Cylinders and Plates, 


VULCANITE & EBONITE 


Sheets, Tubes, Pumps, Valves, Balls, Taps, Elbows, Flanges, &c, 
BB EE 


Sheet, Washers, Valves, Cord, Tubing. Ball Valves, Buffers, Door Mats. Packing of all descriptions. -ENGITEERDG | 
Delivery and Suction Hose. MECHANICAL 
CEL VE LE JR Purposes. 


SOLE MANUFACTURERS OF THE “SIMPLEX” COTTON BELTING AND THE “ANCHOR” FIRE BRIGADE HOSE, ~ 


Waterproof Garments, Fishing and Sporting Articles. Surgical and Chemical Articles. Bicycle and Perambulator 
Tyres, and all descriptions of India-Rubber Goods. 


PRICE LISTS ON APPLICATION. 


SPECIALLY ADAPTED FOR 


ELECTRIC LIGHT INSTALLATIONS 


AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS DESIRABLE. 


GOLD MEDALS 
EDINBURGH, 1886; LIVERPOOL, 1886. 


i] ! EN it | 
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SOLE MAKERS: 


PRIOCHS ON APPLICATION. 
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NON-MAGNETIC 


WATCHES 


| A full assortment in Key-winding and Keyless Open Face and Hunting ; 
), bee also ith second Chronographs. 


| THE HIGHEST TESTIMONIALS FROM ELECTRICIANS. 
| Price Lists and Particulars on Application to 


— H. W. BEDFORD, 
69, REGENT STREET, LONDON, W. 


LAMP CO, 


LIMITED, 


~ GATESEHEAD-ON-TYINE. 
| “INFRINGE No 


rch 28, 1890.) 


7 


SOLE MAKERS 


41 ‘ 
* 
| re AT = > == = à i 4 


Were Lighted with 


/ LA 


SILVER MEDAL, 


LONG. wana. 


§ 


Address : 
| “SUNBEAM, GATESHEAD.” 00 


| LOW RESISTANCE. 


3123 


LEA, SONS & Co. 


19, CHARTERHOUSE STREET, HOLBORN CIRCUS, E.C. 


At etal orkers and of dight Fittings 


IN IRON, 
GLASS, 
BRASS & COPPER. 


ELECTRI CA L, 
GLASSWARE 
OF ALL KINDS. 


24 
A 
<= 


Las 


2116—60s. 


Luvsrrarep Lists, SPECIAL DESIGNS AND ESTIMATES UPON APPLICATION. 


Offices & Works:-PENGWERNE WORKS, SHREWSBURY. 
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TELEPHONES 


FOR EXPORT TO ALL PARTS OF THE htm 


THE 


CONSOLIDATED TELEPHONE CONSTRUCTION AND © 
_ MAINTENANCE CO, LIMITED, 


No. 109, FARRINGDON ROAD, LONDON, EC, 


Are the SOLE LICENSED MANUFAC.- 
TURERS of TELEPHONES for Export and 

_ for use in the United Kingdom, under 
LICENSE granted to the Company by the . 
UNITED TELEPHONE CO. of London 
(now the NATIONAL TELEPHONE CoO.) 


NO TELEPHONES can be manufactured 
by any person or Company (other than @ 
the CONSOLIDATED TELEPHONE CoO.) 

_ in the United Kingdom, and the said Com- 
pany offer a substantial reward for suffi- 
cient evidence as will enable proceedings 
to be taken against infringers ot these rights. 


| 
Wruk CONSOLIDATED M | 4 | CATALOGUES AND PRICE LISTS ARE TO BE HAD | 


| | 


a 


| FREE ON APPLICATION. if 
THE CONSOLIDATED TELE- 
SS PHONE CO. is prepared to supply DES 
the celebrated SIMPLEX ARC LAMP, 


steadiness in parallel circuits. 
Sizes from 5 Ampéres Upwards, 9% 


SINGLE LAMP COMPLETE, WITH GLOBE (large and smal) size) from “90% 


EDMUNDSOIS. 
Œnaineers and Œlectricians, 
19, GREAT GEORGE STREET, WESTMINSTER, S.W., 


SPECIAL AGENTS FOR EDISON AND SWAN LAMPS, 


SPECIAL TERMS TO THE TRADE: 


MANUFACTURERS OF ELECTROLIERS, BRACKETS, AND ALL DESCRIPTIONS OF ELECTRIC LIGHT FITTINGS. 


ESTIMATES COMPLETE INSTALLATIONS. 5 


STEPHENS, SMITH C0, 


oe Millwall, LONDON, E. 


ELECTRIC LAUNCH BUILDERS, 


| 
DYNAMO REPAIRS makers ELECTRICITY. 
SPECIALITY. 


jp which burns with great brillianoy and 
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— No. 3120. Telegraph Address: “SECOHM,” LONDON 


NALDER 


MAIN SWITCH BOARDS 


CENTRAL STATIONS 


(Upon Mr. Dobson’s Plan, as described in to-day's “ payer Be for use on 
the Three-Wire System), 


COMPLATH, INSTRUMENTS. 


SUITABLE FOR STATION USE TRANSFORMER 


SYSTEM, COMPLETE, WITH INSTRUMENTS AND FUSES. 


DOUBLE AND TREBLE POLE HOUSE SWITCHES. 


NALDER BROS. && 
132, HORSEFERRY ROAD, WESTMINSTER. us 


SAMUEL ELLIOTT, Albert Moulding Mills, Newbury 


GOLD MEDAL, LONDON, 1886. STAR DIPLOMA, LONDON, 1887, 
FIRST MEDAL OF MERIT, BRUSSELS, 1888. 
SILVER MEDAL, PARIS, 1889. GOLD MEDAL, YORK, 1889. 
FIRST MEDAL OF MERIT, COLOGNE, 1889. 

GOLD MEDAL, BRIGHTON, 1890. 


London Offices and Show Rooms: 
63, FINSBURY PAVEMENT, E.C., 
(Upposite Moorgate Station). 
’ ONE OF THE LARGEST MANUFACTURERS. 


Manufacturer of all kinds of Wood Casings for Electric Wires and Cables in Yellow Deal, Pitch Pine, Oak, Mahogany, 
Walnut, &c., in the best manner, struck clean and apr g New Catalogue (No. 6) registered designs, containing numerous Pres 
of Casings and Ornamental Covers. Every length of Cover stamped with Trade k. SPECIALITE :—DESIGN AND QUALITY. 147 


THE BABCOCK & WILCOX CO. 


PATENT 


TUBE STEAM BOILER. 


Specially adapted and generally used for 


ELECTRIC LIGHTING PURPOSES. 


Because of their Great Economy in Fuel, Safety from Explo- 
The company bare © have in use upwards of 10,000 H.P. of tnese boilers in ali 
arts of the nr 


t installation may be ne at werk at the Grosvenor 
eta r l'Illuminazione di Roma, have had 


in use, for a a some ° e seen, also, at work 
at the installation of the per I Palermo, Sicily icily, &c., 
&c. The rial Continental Gas Association, g erected an an import 


ant installation of these boilers in connection with the the lighting ot the Grand 
House in Vienna. 


In connection with LIGHTING, the that can be 


these boilers has led to their preference over others, and has the large and 
increasing trade of the Company. 


A VALUABLE BOOK ON STEAM FREE ON APPLICATION. 


| European Works: KILBOWIE, near GLASGOW. 

EE Head Office for Europe: 107, HOPE ST., GLASGOW. 
ee | London Office: 114, NEWGATE STREET, E.C. 

tude TA 8, DEANSGATE, Paris ace: 20, BOULEVARD VOLTAIRE. Brussels: 44, PLACE DE BROUCKERE, BRUSSELS, 


HE B FOR AUSTRALIA AND NEW ZEALAND, ADDRESS— 
| ABCOCK & WILCOX CO., 280, Sussex Street, SYDNEY, N.-S.W. x; 


3 


- 


500,000 HP. in use, 


All Correspondence addressed to Head Offices, Newbury. — 
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GENERAL ELECTRIC 


BINSWANGER, (OF LONDON AND MANCHESTER) 


— Director. 


Works :—45, CHAPEL ST. SALFORD, MANCHESTER, 
& BENTHAM ROAD, HOMERTON, LONDON. 


Head Offices and Warehouses :— 


71, QUEEN VICTORIA STREET, _ 
LONDON, EC 


(HIGH INSULATION.) 


1 
9 INCHES. . 


3 INCHES. 


ALL ELECTRICAL SUPPLIES. 


WRITE FOR CATALOGUES AND ENGINEERING CARDS. A4 
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TINNED: COPPER WIRE. 


In. the initial stages of submarine telegraphy there . 


were some differences of opinion on the advantages 
of galvanising the external protecting wires of the 
cables, and experience has shown the desirability of 
. galvanising, not only the wires of submarine cables, 
but also the ordinary telegraph wire for overhead 
. purposes. A discussion on the advisability of tinning 
copper wires when insulated with India-rubber is not 
unlikely to arise, when so many instances are occurring, 
which point, most: unmistakably, to tinning being the 
the cause of many faults. 

It was found in the early days that when wires were 
insulated with rubber and then vulcanised, that the 
sulphur immediately attacked the copper, and various 
substances, such as varnishes and the like, were used 
to prevent this action; it was not, however, until 
the latter part of 1860 that tin was applied to wire 
a8 a remedy. Copper wires thus protected have since 
been invariably used with all vu/canised rubber cables, 
and latterly, since electric lighting has so greatly 
advanced, all wires insulated with rubber, whether 
pure or vulcanised, have been so treated. Whether 
this is wise or not experience is beginning to show, 
but as regards the use of tinned wires for pure rubber 
its adoption has become general from other causes. 

The action of sulphur upon copper was, perhaps, 
éarliest seen in the days when gutta-percha was first 
employed as an insulator ; it was at the commence- 
me that the pure gum was mixed with sulphur as an 
‘improvement, ” but very soon it was found that the 
action of the sulphur on the copper wire was of such a 
character as to destroy it, and form a combination 
ep was the accidental discovery of the well-known 

tatham’s fuse.” Early telegraphists will, doubtless, 
a ed form ot gutta-percha covered wire and 

y with which these fuses could be made 


from ordinary G.P. wire. It is needless to remark that 


eh an insulator for covering wires, gutta-percha and 


phar have not since been allied. 


With vulcanised rubber cables the tinning has been 
found to be a great advantage, for although the wires 
are covered with pure rubber and separators, the active 
agent, sulphur, still penetrates, and if a vulcanised 
cable, no matter how new, be opened and examined, the 
action of the sulphur on the tinning will at once be 
perceived ; but the mischief does not proceed far. 

Originally, for electric light purposes, a very large 
amount of wire was used which was insulated with 
pure rubber, and for this purpose the wire was not 
tinned. A considerable quantity of the same class of 
wire is being employed at the present time ; but this 
is now invariably tinned, and always particularly 
specified to be so. There has not been, so far as we 
are aware, any change whatever in the quality of 


the rubber employed, which has been of the kind 


known as “ pure,” without any admixture of sulphur, 
so the alteration could not be on that account. The 
reason, however, why the change has been made is 


really that the ends of a tinned wire are so much 


easier to solder into a proper joint than when un- 
tinned. It simply means that while a workman is 
required to properly joint and solder two plain wires, 
any “duffer” can solder the tinned ends. When the 
progess of electric lighting advanced with rapid 
strides, bad joints soon showed themselves as being 
the natural result of the class of men introduced into 
the “wiring” or installation work, and the facility 
of jointing tinned wires soon became evident. It 
was, therefore, considered necessary that the whole 


length of the wire should be tinned throughout, in © 
order that joints should be readily made by the class 


of men employed at the points required, as good 
workmen and good jointers were not to be obtained 
in sufficient numbers, and it was also found to be 
economical to employ the first mentioned class of 
labour. As the desired quality of wire was to be 
obtained at the same price as the plain, it was not 
surprising that the electric light engineer specified 
invariably for tinned wire, knowing that the jointing 


and splicing became matters of less difficulty and 
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avoided the necessity of employing higher class 
workmen, for it must be admitted that the making and 
soldering a joint or splice in a heavy electric light 
main where the wires are not so prepared is a matter 
of difficulty, requiring much skill in the making and 
a more than general knowledge of soldering. Samples 
of many such joints have proved to us the great 
difficulty of making a good and neat junction, and 
also the still greater difficulty of soldering it when 
made. 

It is granted, therefore, that the tinning has been a 
great advantage from this point of view, and that in- 
stallation work has been much facilitated thereby, 
although we must express some regret that the good 
jointer and wireman is not so frequently met with as 
before. But, whilst acknowledging these points we must 
confess that, judging from facts which are constantly 
coming to our knowledge, this tinning is not an 
“unmixed blessing.” How is it that faults are con- 
stantly occurring in installations where tinned wire is 
used which could never have happened with plain 
wire ? From every kind of installation and from every 
quarter samples of these faults come to us; without 
warning a circuit suddenly fails, and the fault is 
found in the wire eaten through and destroyed, 
leaving certain traces. In damp and dry places, 
in bleach works or dye works where the air 
is full of corroding vapours, and in works where 
there is no moisture, but only dryness, the same 
kind of faults appear. We have seen the class of fault 
in badly made joints where spirits of salts have been 
too freely used, and no precaution taken to remove 
them. Those who have noticed these joints steadily 
eaten away will understand what is meant when we 
mention that the faults alluded to in the tinned wires 
are of a precisely similar character. An examination of 
the wire where such a fault has occurred will in all 
probability show the active agent in various stages of 
progress. Many of these faults have been shown to us 
which have happened in works where the air is full of 
an active vapour sufficient to have had complete effect 
on the wire if it had been unprotected ; but all examina- 
tions showed that the action had taken place from the 
wire outwards, and not from the actively charged air 
inwards to the wire. The fault is not in the insula- 
tion which covers the wire, it is not in the copper 
conductor itself, it is in that which has rendered 
jointing more easy ; the fault is in the tinning. 

The growth of electric lighting has caused so large a 
demand for wire that our manufacturers have with 
difficulty kept the supply equal to the demand. 
And as the manufacture of tinned wire is one of more 
time, it is not improbable that in this the latest stage 
sufficient care is not exercised in the thorough 
cleansing of the wire after it has passed through the 
tinning process. It is known that before being tinned 
the wire has to pass through a strong agent to cleanse 
it and to prepare it for taking the coating as it passes 
through the bath. Should any of this active solution 
be left in the wire it will, on account of its nature, 
assuredly remain on and not dry off, and if such be the 
condition of the wire, whilst being insulated, it is easy 


to follow the action which subsequently takes 
resulting in the faults to which we call attention, | 
From the result of the observations which have been 

made, this is, without any doubt, the true reason of 
the faults, and very great damage will be done to the 
electric lighting interest unless the causes of such 
failures are at once removed. Those who tin the wire 
should adopt some process which will prevent such 
occurrences happening in the future; and those who 
cover it with insulating material should first ensure its 
dryness. Without such precautions we are inclined to 
think that there is more safety in plain copper wire in 
the hands of skilled workmen. 


EARTH CURRENTS AND THE OCCUR. 
| RENCE OF GOLD. 


IN connection with the study of earth currents, we 


would call the attention of our readers to an article in 


the issue of Nature for March 20th, written by Mr. 
George Sutherland, wherein the author advances the 
suggestion that the deposition of drift gold may be 
attributed in some measure to the agency of earth 
currents. 

The argument is, that the occurrence of drift gold 
cannot be explained by the “ detrital ” hypothesis, and 
that in alluvial drifts there was always a certain 
proportion of gold which had its source in some other 
origin than the breaking down of quartz reefs by the 
ordinary processes of nature. Beyond this, it is now 
generally admitted by scientific authorities, that the 
alluvial drift gold has not only been formed in its 
present position, but is actually accumulating. 

It seems probable that drift gold has its origin in 
the salts held in solution by water, and the most 
common salt of the precious metal is chloride of gold. 
Precipitation does not account for the manner in which 
the gold has been reduced from its salts and depo- 
sited either in the form of grains or of nuggets; nor 
does the theory hold good that a miniature electric 
battery is formed, in which gold would form one 
pole and iron pyrites the other, and the current 
passing between the two deposits metallic gold. 

The author goes on to suggest that the probable origin 
of the deposition of gold is to be found in thermo-electric 
earth currents generated by the unequal heating of the 
surface of the earth by the sun’s rays passing from 
east to west, and the following appear to be the prin- 
cipal reasons for this opinion :—(1). Earth currents 
appear to be most pronounced along water bi 
(2). Strong currents are especially noticeable at the June 
tion of permeable and impermeable rocks. (3). There 
is a remarkable relation between the conductivity of 
the adjacent rock country and the richness of an allt- 
vial drift, suggesting that where an earth current is 
concentrated along the line’ of water in consequence of 
the presence of rocks of low conductivity, the ed 
of deposition has been facilitated. (5). At particulsr 
pinched localities the current would be particularly 
strong, and thus account for the formation of nodules 
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or nuggets. (6). An alloy of gold and copper has been 
met with, and the two metals have been found in 
alternate layers, suggesting that at one time a copper 
salt, and at another a gold salt, has been subjected to 
the action of a reducing current. (7). In presence of 
organic matter a drift becomes especially rich. The 
formation of acid by decomposition would facilitate 
the passage of earth currents, free acid being necessary 
for an artificial electro-depositing bath. (8). Calcite is 
inimical to the richness of a drift; the carbonate of 
lime destroying the free acid, would reduce the con- 


_ ductivity of the water and thus impede transmission of 


current. (9). Electric action of an extraneous nature 
is indicated by the strings and filaments of gold con- 
stantly met with. (11). The large masses of gold 
sometimes found with quartz where the reefs become 
narrow in pinched localities may be traced to earth 


currents, since in such a locality while the formation 


of quartz would be retarded, the formation of gold 
would be accelerated by the concentration of the 
current. 


VERY few experiments have as yet 
lc Ave. been made to determine the variations 
in the length of the voltaic arc when 


the nature of the surrounding atmosphere is taken into 


consideration. M. Villari has, however, recently taken 
up this study and has obtained varying results. Taking 
7th of an inch as one length of the arc in a hydro- 
genous atmosphere, he found that the same arc in 
oxygen was -#th inch, and in ordinary air, 4rd inch. 
In these trials the carbons were placed horizontally ; 
but if vertical carbons, as in ordinary arc lamps, are 
used, the results are entirely different and the arc is 
considerably longer. This result is specially the case 
when the positive carbon is above the negative, that is 
to say, if the current passes downwards. In the latter 
case M. Villari discovered that the are produced in 
oxygen was 25°7 times greater than that obtained in 
hydrogen. If, however, the positive carbon is placed 
below the negative, that is, with an ascending current, 
the difference is less noticeable, and the are produced 
in oxygen is only seven times greater than that in 
hydrogen. 


THE general opinion regarding the 

Underground Wires. proper laying down of underground 
oe wires in the States where the greatest 
experience has been gained, now appears to be in favour 
of constructing special and separate subways or con- 
duits for them and allowing water, gas and other pipes 


fo remain as they are. We believe that this is the 
right course to pursue. : 


: IN a series of two articles written 
“ePaper Science. recently to the Glasgow Herald by 
eid à Mr. M. David Cook, we have the sub- 


= The writer, whilst putting the subject 
deeded in à sensible and practical manner, has 

y overshot the mark with reference to the 
ggested utilisation of the power expended at the 


“The Dangers of Electric Lighting” dis. 


Clyde falls. He speaks about “thousands and thou- 
sands of horse-power ” being available for lighting the 
cities of Edinburgh and Glasgow by the electric light. 
We wonder whether Mr: Cook has made even 4 rough 
calculation as to the actual power obtainable from water. 
As a letter from this gentleman appears in our Corre- 
spondence columns, we have no occasion to go into the 
details to which we alluded in our last. 


MR. GEORGE WESTINGHOUSE, in 
and the March number of the North 
American Review, will not allow that 
any method except that of the alternate current trans- 
former system is safe for general distribution in cities. 
He bases his faith on the assumption that the insulation 
in the converter allows of an absolute separation of the 
street mains from the house wires. One would have 
thought that his own experience would have shown 
that his confidence in the integrity of the insulation 
was misplaced. 


THE managers of the technico-indus- 
trial review, l'Elettricita, published at 
Milan, Italy, will be greatly obliged if 
persons possessing the requisite electrical knowledge 
will kindly communicate, either directly or through 
the ELECTRICAL REVIEW, their opinion upon the two 
following questions :—1. What has been the most im- 
portant invention, discovery or scientific work of the 
past year, in the domain of electricity? 2. What 
amongst known electrical appliances will probably 
be the most in vogue during the present year ? 
Answers, which will be published in next months 
number of l’Elettricita, are earnestly requested. 


A Request. 


ONE way to compete with this 
Elmore’s Copper. electrolytically formed copper wire 
of high conductivity would be to give 
the purchaser a slightly greater weight of conductor 
than he actually asks for. That is to say if the company 
recently formed to exploit Mr. Elmore’s process thinks 
it is going to secure the monopoly of the wire market 
by producing a material with a two or three per cent. 
greater conductivity than other manufacturers can 
supply, the deficiency will be made up by competitors. 
giving aslightly greater weight of copper. Naturally 
these remarks are based upon the assumption that the 
Elmore wire will be priced like other copper in the 
market, for if higher, users will find it cheapest in 
the long run to use, so far as conductivity is con- 
cerned, slightly inferior copper, of somewhat heavier 
weight. 


WE would draw attention to the 

Specific mate letter of Mr. Kingsbury in our Corre- 

spondence columns. Not many weeks 

ago, Prof. Chas. Cross was obliged to publicly dis- 

claim all knowledge of a paper on transformers sup- 

posed to be sealed with his authority ; now, perhaps, 

when Dr. Jacques bas read our correspondent’s replies 

to the article published by us last week, we shall have 
yet another disclaimer, 
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ON THE EXCITEMENT OF ELECTRICITY 
AND HEAT IN ELECTROLYTES. 


By MAX PLANCK (Annalen der Physik in Chemie). 


WHILST our knowledge on electric conduction in 
metals is so uncertain that very heterogeneous views 
may still co-exist, a minute insight into thé correspond- 
ing processes in electrolytic conductors has recently 
become possible. The advance is due, in the first 
place, to the researches of F. Kohlrausch on the conduc- 
tivity of aqueous solutions in conjunction with Hittorf’s 
determinations of the transport figures of the ions. 
Hence, as Kohlrausch has shown, both the absolute 
velocity of the ions in a given current can be calcu- 
lated and their moveability, 2.e., the speed which a 
grm. ion in an aqueous solution possesses under the 
action of the mechanical power 1, only presupposing 
that the conduction of electricity is effected not by the 
water, but exclusively by the ions which, according to 
the law of Faraday, travel with constant charges. 

The latter supposition has been modified by Arrhe- 
nius to the effect that, of the molecules of the dissolved 
matters, only a fraction, 2.e., those dissociated into their 
ions, take part in the conduction of the electricity. 
Thus the increase of the molecular conductivity along 
with dilution is explained not by increased move- 
ability, but by the increased number of the conductive 
ions. The law of the dependence of conductive power 
on dilution, thence derived, has been especially con- 
firmed by Ostwald. All the relations for solutions 
infinitely diluted are the most simple, as in them all 
the dissolved molecules are dissociated and can there- 
fore participate equally in the conduction of the elec- 
tricity. The safest conclusions can therefore in future 
be connected with the behaviour of infinitely diluted 
solutions. 

Whilst thus the forces and motive processes within 
a solution of uniform concentration traversed by a 
current have been made accessible to calculation, the 
sr in solutions of unequal concentration 

ecome decidedly more complicated by the accession 
of diffusion. But even here an insight into the mecha- 
nism of the ions seems to be rendered possible by a 
regard to osmotic pressure introduced into the theory 
of solutions by Van’t Hoff, which fully conforms to 
the laws of gases and must be supposed to act as a 
partial pressure between the ions of every kind. 

Nernst, from the joint action of the osmotic partial 
pressures and the electrostatic forces proceeding from 
the ‘charges of the ions, has not only calculated the 
absolute coefficients of diffusion in very noteworthy 
agreement with direct observations, but he has deduced 
expressions for the electrical differences of tension 
occurring in solutions of unequal concentration, which 
completely agree with all experiments as well as with 
the theory of chains of concentration developed by H. 
von Helmholtz. | 

The efficacy of the electrostatic forces was taken into 
account by Nernst by means of the assumption that no 
free electricity can appear in the interior of the 
solution. This assumption agrees very closely to 
the laws of electrostatics and is fully adequate to 
Nernst’s purpose. But it can be accurate only if the 
charges of the ions, measured electrostatically are 
infinitely great. But as the ions possess indeed very 
great, but still finite electrostatic charges it follows 
that before the electric forces can come into action 
a finite definable quantity of free electricity must be 
formed in the solution. 


It, therefore, appears interesting to examine what con- . 


clusions, under the circumstances are necessitated by a 
strict application of the known principles of electro- 
statics and hydrodynamics in the general case of a solu- 
tion of many electrolytes, traversed at once by any 
given galvanic currents. The results are laid down in 
the following researches. Besides the diffusion and 
the excitation of electricity, the thermic effects are 
considered, in which the principle of energy gives 
scope for peculiar conclusions. 


Section 1.—Transfer of the Ions and Electricity | 


We consider an aqueous solution of any given bi 
electrolytes of uniform temperature but of un ual 
concentration. The dilution may be carried go tar à 
no notice need be taken of the behaviour of the non 
dissociated molecules. This condition ig the more 
closely approached the more slowly the molecular con- 
ductivity increases with increasing dilution. 

The composition of the solution at any moment is 
known when the osmotic pressures p, p’,p" . , :, of 
all kinds of positive ions, as well as . . 
the negative ions are given at each point of gp; 
x, y, 2. Every inequality of one of these partial 
pressures gives a force which seeks to drive the ion 
in question from a higher to a lower pressure, In 
addition there come into consideration the attractive 
and repelling forces exerted upon the electric ¢ 
of the ions by the free electricity within and withont 
the solution, according to the general laws of electro. 
statics. 

There are now in the spacial element d r (p/R) d 
positive grms. ions of the first kind, when R indicates 
the osmotic pressure of a grm. ion in the Volume I. a 
constant independent of the nature of the ion. Upon 
these ions the osmotic force acts in any given direction 
y with the component — (à p/à ») dr; the electric force 
acts also in the same direction with the component 
(à g/d ») . e . (p/R) d +, when ¢ indicates the potential 
function of all the free electricities, and « the electric 
charge of a positive grm. of ion. There acts then upon 
a single ion in the direction » the component force 
— (Rip) (8 ») — e (à v). The moveabilities of the 
single kinds of ions, 2.e., the speed which a grm. ion 
assumes under the influence of the mechanical force 1 
in the solvent may now be indicated by wu, w',u’.,, 
for the positive ions, and by v, v’, v" for the negative 
ions. There then results the » component of the 
of the positive ions in question by multiplying the 
above force by wu, and finally, as the number of these 
ions contained in the volume 1 is p/R, that number of 
the positive ions of the first kind which passes in the 
time, d ¢, through a plane, d o, towards the positive side 
of the normals, », as 


op pido 
dedt. 
Similar expressions hold good for the other kinds of 
partial pressure, p’, . . . and the moveabilities w’, 
. where the magnitudes ¢, e and R retain their 
signification in all expressions. On the other hand, for 
the negative ions with the partial pressure q and the 
moveability v the expression for the number flowing 
through d o in the same direction is 


q 
deat 


and similarly for the other kinds. 


If we seek the total number of the ions (positive and 
negative) passing in the time d ¢ the plane de in the 
direction, », it is found by the addition of all the corres 
ponding expressions. If, for abbreviation, we put 


V=vq+vg 
({U+V € 


Hence the total number of the ions which pass in the 


time 1 through a surface, 1, towards the positive side | 


of the space normals », is 


ov 
Hence the number of the ions travelling in the 


opposite direction has to be deducted as negative. 


On the other hand, for the quantity of ogee | 


we have 


passing through d a, as each positive ion carr! 
the charge €, and each negative the charge — % 
the expression 
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so that the component of the specific intensity of 
çarrent in the direction » is represented by : 


£ (U+Y) = ay (3) 


If this equation is put in the form : 


Jy. (uv + v)]= (U — v) (4) 


€ 
U + U 


and compared with Ohm’s law, it results that the 

ific conductivity of the solution = &?/R . (U + V) 
and further, that in a solution of unequal concentra- 
tion, besides the fall of potential there is in action 
another local electromotive force, the magnitude of 
which is determined by the last expression in the 
above equation. Hence, in the absence of a current, 
there must occur a given fall of potential. 

(To be continued.) 


LIGHTNING CONDUCTORS. 


By 8. ALFRED VARLEY. 


(Continued from page 321.) 


Dynamos deal with energy in the form of matter in 
motion, such motion being imparted and maintained 
by an expenditure of force ; the matter in motion (the 
revolving armature) encounters the resistance of mag- 
netic inertia developed in the magnetic field, and a 
transformation of energy is brought about, much in the 
same way as when a rifle bullet, moving at a high rate 
of velocity, meets with resistance in its path, and 
beeomes buried, say, in the trunk of atree. The only 
difference between what occurs when a bullet dis- 
charged from a rifle is arrested by a tree, and what 
takes place when the revolving armature of a dynamo 


is being moved through the magnetic field, is that the 


resistance the mass of wood opposes to the motion of 
the bullet sets up heat motion, whereas the resistance 
encountered in a magnetic field produces electrical 
motion. It is desired to emphasise strongly that the 
transformation of energy brought about by arresting 
the motion of the rifle bullet, as well as that which 
occurs in a dynamo, arises from the inertia of matter in 
motion being overcome by the inertia of a heavier mass 
of matter in a condition of rest ; and it is in the matter 
Whose inertia has been overcome where the transforma- 
tion of energy occurs. | 

It has been claimed for the dynamo that it is the most 
perfect of machines, because it deals more directly than 
other machines do with the two great principles which 
ee all physical acts. A rifle bullet, whose motion 
: comes arrested by a tree, encounters not only inertia, 
a the cohesive force binding together the fibres of 

. wood, which it overcomes to a considerable extent, 
and in a degree proportionate to the cohesive force that 
is overcome by the moving bullet, heat motion will be 
set up in the tree, 
à a resistance which a magnetic field opposes to 

Aer in motion is inertia pure and simple, apart from 


7 of the other forces associated with matter, and : 


mr the transformation of the energy of matter in 
mp into electric motion is very complete, and it 
res dog that given the rate of motion of the moving 
ras 8, and the resistance of the circuit are main- 
the transformation of energy which 
aa: se d take place wholly in the moving matter 
bd < “ 18 resisted, and not at all in the stationary 
wigan A dynamo, where no work whatever is 
cirenit coon ut if sudden changes of resistance in the 
armature be: or if the motion imparted to the revolving 

irregular, then a transformation of energy 


to a greater or less degree will take place in the 
stationary matter of the dynamo. 

The energy associated with matter in motion becomes 
transformed in the dynamo into electric motion in the 
circuit. Conductors oppose resistance to the motion of 
electricity through them, much in the same way as 
wood resists the passage through it of a moving bullet, 
and precisely as heat will be developed in a tree pro- 
portionately to the cohesive force overcome by a rifle 
bullet, so heat, corresponding to the resistance which 
has been overcome, will be developed in the circuit 
through which the electricity is moving. 

Close a galvanic battery through a long telegraph 
circuit earthed in the usual way, and four things 
happen :— 

1. Induction between the insulated conductor and 
the earth occurs through the medium of the dielectric, 
and a statical charge is accumulated. | 

2. Magnetic polarisation is developed in the con- 
ductor. 

3. Electricity passes dynamically. 

4. Zinc and chemicals are consumed all the time the 
circuit is closed. 

The accumulation of a statical charge and the develop- 
ment of magnetism involve a definite consumption in 
the battery, but such consumption is represented by 
energy occluded in the circuit during the time electri- 
city is passing dynamically, and it remains occluded 
until such time when the circuit is opened, and then 
the energy which has been occluded statically becomes 
transformed into dynamic electricity and is dissipated 
through the medium of current which it sets up. 


à 
Fra. 13. | 


Connect, as-indicated in fig. 13, one set of the metallic 
surfaces of a condenser to the battery end of the tele- 
graph wire, and connect the opposite surfaces to the 
earth, no current will pass through the condenser, but 
a further occlusion or storage of energy involving a 
temporary increased rate of consumption in the battery 
will occur, such increased consumption being accounted 
for in energy statically occluded in the condenser. So 
soon as the potential of the statical charge accumulated 
becomes equal to the difference of electrical potential 
existing between the earth and the battery end of the 


‘telegraph wire, the consumption of material in the 


battery will proceed at the same rate as before the con- 
denser was interposed, and the only limit to the amount 
of energy which may be statically occluded in the 
manner indicated is the inductive capacity of the con- 
denser. 

The development of magnetism in the soft iron core 
of an electro-magnet is equally a storage of energy as 
is the accumulation of a statical charge in a condenser 
ora Leyden jar, and, therefore, magnetic polarisation 
may be regarded as energy statically occluded. 

The amount of energy that iron is capable of occlud- 
ing is directly as its storage capacity, the storage 
capacity increases as the mass and the softer and purer 
the iron the greater its specific storage capacity. 

The maintenance of magnetic polarisation involves 
no expenditure of energy any more than does the 
maintenance of magnetism in tempered steel magnets 
or the maintenance of a statical charge in a condenser. 

There are, however, distinctive differences between 
the occlusion of energy in iron when it assumes the 
form of magnetic polarisation, and the occlusion of 


energy in a condenser developing electricity in the © 


form of a statical charge. 
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The energy occluded is the same in both cases, but 
energy, when associated with matter developing 
magnetic polarisation, seems to be.more material than 
when it is associated with the electricity of matter pro- 
ducing a statical electrical charge. 

When a condenser is interposed hetween the opposite 
poles of a galvanic battery, energy rushes into it, much 
in the same way as compressed air in a closed vessel 
connected by a stop-cock with a vacuous chamber, 
rushes into the empty space when the cock is opened ; 
at first there is no impediment opposed to the inrush 
of the compressed air, but, as the empty chambir fills, 
resistance is opposed, and this resistance increases until 
the pressures in the two vessels become equal to one 
another ; and so it is with an uncharged condenser, 
the resistance it opposes to the reception of statical 
charge increases as the square of the potential of the 
charge accumulated. ; 

Now, when a galvanic battery circuit surrounding a 
mass of soft iron is closed and energy becomes statically 
occluded in the iron developing magnetism, a very 
perceptible time is occupied in such storage, and 
during the time energy is being occluded, great resistance 
is opposed to the development of current by the battery, 
the inertia of the iron opposes resistance to a sudden 
change from its normal unmagnetic state to the 
magnetically polar condition and the resistance it 
opposes to a change of condition causes it to endeavour 
to set up a current in the circuit in an opposite direc- 
tion to that which the galvanic battery is developing, 
the action is suggestive of what is experienced when 
setting machinery having a large flywheel into motion, 
the bigger and heavier the wheel the greater the time 
consumed in setting up rapid motion, and the longer 
the time also required to stop the motion after the 
inertia of a condition of rest has by energy imparted 
to the wheel and other parts of the machinery been 
transformed into the inertia of motion. 

As long as the speed of a machine is kept at a 
uniform rate, whatever may be the amount of energy 
consumed in performing work, no expenditure of 
energy is involved in maintaining the motion of the 
flywheel beyond that incidental to friction at the 
bearings and the skin resistance of air; and so it is 
with a dynamo, the transition of the iron of the field 
magnets from the passive to a magnetically- polarised 
condition, brought about by an occlusion of energy, 
involves time ; but there is no expenditure of energy 
in maintaining the polarised condition after it has been 
developed ; still in the same way as there is incidentally 
the resistance of friction in the case of the flywheel, so 


there is also a small incidental loss of energy in a 


dynamo, due to the electrical resistance of the insulated 
convolutions surrounding the soft iron field magnets. 

' The field magnets of a dynamo must not, however, 
be regarded as the analogue of the flywheel of a steam 


engine ; they resemble a flywheel so far that they are 


masses of matter in which energy is stored, and the 
field magnets comport themseives similarly to a fly- 
wheel in reference to sudden changes of condition, 
because magnetic inertia and terrestrial inertia are forces 
associated with matter largely resembling one another ; 
but that is the chief, if not the only, resemblance which 
exists between the flywheel of an engine and the field 
magnets of adynamo. The magnetic inertia developed 
in a magnetic field may be more truly regarded as the 
analogue of the inertia of a mass of matter in a condi- 
tion of rest resisting the inertia of matter in motion, 
and forming the resisting fulcrum of the machine. 

When a dynamo is driven at a uniform speed, and 
the resistance of the circuit is maintained constant, the 
magnetic field opposes a definite amount of resistance 
to the motion of the revolving armature, and current 
developed at a uniform rate passes through the circuit 
and round the field magnets in a constant direction. 
The armature also revolves in a constant direction 
through the field, but the direction of the magnetic 
polarisation in the molecules of the iron of the arma- 
mature and the direction of the current developed 
in the insulated armature convolutions are continually 
being reversed. 


The superior inertia of the massive field 
opposes a passive resistance to a change of condition 
far greater than the moving parts (the armature) do, 
and, therefore, the changes of direction of 
polarisation take place wholly in the armature, and the 
transformation of energy occurs in the insulated con. 
volutions surrounding it. 

Tbe matter composing the revolving armature does, 
however, oppose a very considerable resistance to 
sudden changes in the direction of magnetic polarisa. 
tion, and such resistance is only overcome by the 
expenditure of mechanical force, energy corresponding 
to this expenditure becoming transformed into electrical 
motion. 

The energy which is transformed during the 
of the armature through the magnetic field of a dynamo 
corresponds to the inertia opposed to the armature, and 
it will be greater inversely as the magnetic inertis of 
the whole of the active moving matter is less than the 
inertia of the stationary field magnets, and iny 
also as the magnetic inertia of the convolutions of ip. 
sulated wire of the armature 7s less than that of the 
iron they surround, and therefore the smaller the self. 
induction of the armature convolutions the less the 
tendency to spark. 

Within defined limits, the higher the velocity of there. 


_ volving armature the greater the inertia developed in the 


magnetic field, and the greater the amount of energy trans- 
formed and transmitted through a constant resistance, 
but an increased rate of motion increases the magnetic 
inertia of the iron of the armature and its convolutions 
of insulated wire, in the same ratio as that of the 
magnetic field, and, therefore, within certain limits the 
relative difference of the respective inertias of the 
moving and the stationery matter of a dynamo will re- 
main fairly constant, and the transformation of energy 
that occurs, is consequently, directly as the speed. 

The magnetic inertia of a mass of iron equally with 
its terrestrial inertia is a definite quantity which cannot 
possibly be added to, and, therefore, as already stated, 
the inertia capable of being developed in a magnetic 
field is determined ultimately by its weight. 

When the magnetic polarisation of the field magnets 
approaches saturation, the inertia of the field will 
be approaching its highest limit, and this stage will 
be arrived at before the revolving armature and 
its convolutions have reached the limit of the 
inertia capable of being developed in them,* and 24 
the inertia of the magnetic field remains stationary 
after its limit has been reached, it follows that if the 
velocity of the revolving armature be further 
the effect is to reduce the relative differences of the 
inértias of the moving and stationery matter, and a84 
consequence the magnetic inertia of the armature 
re-acts on the field, driving back the magnetic poles of 
the field magnets, the inertia of the field becomes Jess, 
and no advantage is obtained from the increased rate 
of motion. | 

The driving back of the magnetic poles by me 
developed in the revolving armature and consequ 
weakening of the field is very noticeable in se 
excited dynamos. The writer observed it in & Mr 
marked degree in the large Gramme machines pr 
earlier type, and he called attention to it shortly 
they were first introduced into this country; 


machines he alludes to had two armatures, one of which | 


was closed through the field magnets of the 
and the other developed the energy which was trans 
mitted. à 

The leading and distinctive features of a dynamo, 


according to the view of the writer, may be summed Up 


as follow :— | 

1. The resisting fulcrum or base of the mee 
viz., the inertia of the field—has to be develo eg 
this development of magnetic inertia invo par io 
occlusion of energy eventually dissipated by “ 


velopment of what used to be termed “ extra current. 


* The heat developed in the dynamo, which 18 practically à 
disturbing element and limits the output of the machines, 

not been taken into consideration. 
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9. That the energy occluded in the field magnets is a 
ly statical occlusion very analogous to the occlu- 
sion of energy in a charged Leyden jar. 

4. That the arc or spark produced when a dynamo or 
any electrical circuit is divided arises from the dissipa- 
tion of the energy occluded, and is strictly analogous to 
that of a Leyden jar discharge. ey 

4, That theoretically no cost is involved in maintain- 

the occlusion of energy represented by the mag- 
netic polarisation of the field magnets any more than 
there is in the maintenance of occluded energy repre- 
sented by the motion imparted to a flywheel. 

5, That the small expenditure which in practice 
occurs both in the case of the field magnets of adynamo 
and the flywheel of an engine are simply incidental 
to conductive resistance in the one case and skin re- 
sistance and friction at the bearings in the other. 

6. That the transformation of energy in a dynamo 
corresponds to the inertia the revolving armature 
opposes to sudden changes in the direction of mag- 
netic polarity, and such inertia is sustained by the 
current set up in the armature convolutions, similarly 
as the inertia of the field is maintained by the current 
circulating round the field magnets, and the practical 
result is, that energy equal in amount to the negative 
energy, or inertia resistance of the revolving armature, 
becomes deflected through the medium of current de- 
veloped in the circuit, and, further, the work performed 
in the circuit, represents energy as strictly deflected as 
when a cannon ball ricochets and the energy associated 
with it becomes dissipated in overcoming resistance at 


an angle to the original line of motion. 


7. That magnetic polarisation is developed in the 
iron of the revolving armature toa considerable degree, 
as a consequence of the magnetic inertia and self. 
induction of the armature convolutions, as well as the 
resistance encountered in the electric circuit itself and 
in the performance of work. 

8. That the magnetic polarisation which does occur 
in the iron of the armature at one alternation is given 
out as current in succeeding one. 


Reasons for believing that Lightning discharges and 
other electric currents travel somewhat faster through 
the centre of conductors than through their outer 
skins, as is commonly considered by mathematicians 
to be the case with rapid eleetric alternations. 


An increase of the electrical pressure increases the 
rate of flow of electricity in a conductor. Connect a 
galvanic battery whose resistance is small enough to be 
negligible, through a given length of platina wire. 
Assume the difference of potential between the two 
poles = 10 volts and that the current developed by 
such electrical pressure is sufficient to burst up the 
Platina wire, it will be surely admitted that the current 
which breaks down the molecules must have passed 


‘fairly through them. The writer himself is of opinion 


that under such circumstances the molecules are as 
completely broken down as when a wire is dissolved 
chemically, and that so soon as the energy associated 
With the current has been transformed into heat 
motion and dissipated, the atoms come together again, 
rming new molecules. | 

Close a galvanic battery of 20-volts pressure through 
à similar length ,of platina wire and deflagration will 
occur as before, but a 20-volt pressure will force elec- 
tricity through the wire twice as fast as a 10-volt 
current, and therefore the work will be performed in 

lf the time. Now the energy associated with dyna- 
de electricity is as the square of the current, and 
ough the duration of the current is only half as 
pr there will be in this shorter period twice the 
nergy unlocked by the galvanic battery and trans- 


ormed into heat motion, and consequently it is thought 


= wire should be burst up with twice the violence. 
dr discharge a statically charged Leyden battery 

siative à surface of, say, 100 square feet through a fine 

dont wire; if the battery be charged to a suffi- 
ently high potential to burst up and deflagrate the 


Wire, it will be f 
siderable length ound capable of bursting up a con 


The statically accumulated electricity of a Leyden 
battery becomes dynamic electricity during the act of 
discharge, the only difference between a statical dis- 
charge and a galvanic current being, that the latter 
commences as a small current, rises rapidly to its 


maximum potential, and flows steadily at a fairly — 


uniform rate through the circuit, whereas a Leyden 
jar discharge rises almost momentarily to its maxi- 
mum potential and then falls, at first very rapidly, and 
gradually slower and still more slow, requiring theo- 
retically infinite time to completely discharge. 

At the commencement of a discharge, a Leyden 
battery behaves as a galvanic battery of infinitely small 
resistance and consequently it is capable of developing 
theoretically, during an infinitely small interval of 
time, through a circuit of infinitely low resistance, and 
infinitely small magnetic inertia, a current approaching 
to the infinitely great. | 

Regarding a statical discharge as a flow of electricity, 
the current that passes through a path of discharge is 
greater inversely as the time occupied in completing 
the discharge is less ; and if it be assumed that the po- 
tential of the statical charge which is capable of defla- 
grating the fine platina wire = 20,000 volts, then the elec- 
trical pressure at the commencement of the discharge 
will be 2,000 times as great as that of a 10-volt current. 

A 20,000-volt current has 4,000,000 times the energy 
of a 10-volt current ; but what the average voltage of a 
discharge from a Leyden battery charged to a potential 
of 20,000 volts may be during its passage through a 
wire which it deflagrates, the writer is unable to say, 
but a few simple experiments would throw light on 
this point and enable a rough approximation to be 
probably arrived at. The famous experiments of 
Wheatstone went to show that a Leyden jar discharge 
through air occupied less than the one millionth of a 
second, and that a statical discharge through half a 
mile of wire under conditions favourable for the 
development of self-induction, occurred in a space of 
time of not more than the twenty-four thousandth part 
of a second. | 

The writer is of opinion that, assuming a 10-volt 
pressure to be capable of bursting up a given length of 
platina wire, the current developed by a statical dis- 
charge which does the same amount of work will not 


be greater than that of a 10-volt current, for the 


resistance conductors oppose is to the current or the 
quantity of electricity forced through in a given time, 
and if the electrical pressure exerted inside the mole- 
cules exceeds a certain definite amount, their structure 
is burst up much in the same way as happens when the 
pipes cf a hydraulic system are subjected to an undue 
internal pressure. 

The energy associated with a statical charge of high 
potential, such as that accuraulated in Leyden 
batteries, is very large relatively to the quantity of 
electricity, and the transformation of this energy into 
heat motion when a conductor is deflagrated by elec- 
trical pressure, creates a path of discharge, apart from 
the conductor, through the envelope of highly heated 
air, and therefore the average current passing during 
the act of discharge may be greater than the bursting 
up quantity. In any case it cannot be less. 

It has been stated above, that a few simple experi- 
ments would throw light on the average current deve- 
loped by Leyden jar discharges. A rough approxima- 
tion would be obtained, it is thought, by observing the 
length of wire a Leyden jar discharge of a given poten- 
tial is capable of deflagrating, for example, if a 10-volt 
current developed by a galvanic battery is capable of 
deflagrating, say, one inch of platina wire, and the 
Leyden jar discharge deflagrates 10 inches, then the 
current which deflagrated 10 inches must have equalled 
at the very least 100 volts. | 

(To be continued.) 


Lahmeyer Dynamos.—Messrs. Groeneveld, of Amster- 
dam, who own the Lahmeyer patents for France, are 
starting works in Paris for the manufacture of the 
Lahmeyer dynamos. ‘ 
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ELECTRIC LIGHTING AT THE UNIVERSAL 
EXHIBITION OF 1889. 


(Continued from page 330.) 


THE entire installation was complete on April 25th, 
1889, and its working up to the close of the Exhibition 
left nothing to be desired. If I had to resolve anew 
the problem set by the syndicate for the Société 
Gramme I should not hesitate to make the installation 
in exactly the same way. . 

The Station Edison, situated on the Avenue de 


- Labourdonnais, was designed and executed with the 


view to its pûrchase by the city after the close of the 
Exhibition, which has, in fact, been done. It repre- 
sents a very successful type of a fixed central 
station. It is the only one now open to visitors, 
and I cannot too strongly advise those of you who have 
not yet done so to go and see it for yourselves. It is 
worth the trouble of a detailed examination. 

A fixed station in a city like Paris ought to take 
up little space, consume a moderate amount of fuel, 
regard being had to the current produced, and be 
composed of elements the grouping of which admits of 


one of them being at rest without the service being 


brought to a standstill. 

The restricted nature of the site calls for the employ- 
ment of vertical engines, multitubular boilers, and of 
dynamos attached directly, or by simple belting, to the 
machine. Economy in fuel may be realised, by means 
of improved dynamos, of engines of very great ex- 
pansion, or admitting of sudden closing, absence of 
prejudicial spaces, and boilers of great yielding capa- 
city. 

The distributing boards and the method of coupling 
the dynamos should admit of a dynamo, a machine, or 
a boiler being repaired without interrupting any por- 
tion of the lighting. 

Every one of these conditions has been complied 
with at the Edison Station, Avenue Labourdonnais. 

The boilers, three in number, belong to the Belleville 
system. Each is capable of 2,600 kg. steam at the rate 
of 10 kg. per hour. The feeding is done by two inde- 
pendent pumps. 

There are five vertical steam engines, each of 150 
H.P.; four of them are of triple expansion, the 
fifth being compound. Every one of them has been 
made by Weyher and Richemond. 

Triple expansion engines being new, I will just 
point out their essential peculiarities. 

They contain four—a small, a medium size, and two 
large—cylinders, arranged two and two in tandem, the 


small and medium-sized ones above, and the remaining . 


two below. This arrangement allows of the reduction 
to two of the number of the shafts, piston rods, and 
equalises the strain upon each of them. 

The steam, with a pressure of 10 kg., operates in 
the first cylinder during a half-stroke of the piston, 
then makes for the medium sized cylinder, where it con- 
tinues to expand ; and, lastly, it reaches the two large 
cylinders, where it completes its expansion before 
escaping into the condenser. The introduced volume 
is in the ratio of +th of the escaped volume. The 
cylinders’ distribution at high and mean pressure is by 
means of equipoised cylindrical slide valves ; the large 
cylinders have double orifice plane slide valves. Two 
eccentrics, fixed to the driving shaft, are sufficient 
to operate the four valves. 

The cylinders are enclosed in a steam jacket and a 
thick casing of some non-heat conducting substance. 

The driving shaft is in two pieces; it bears two 
rectangular cranks, and has four supports forming part 
of the framework. 

The interior lubrication is done by means of an 
oleometer, the drops from which may be seen. 
All the -joints, both fixed and movable, are lubri- 
cated with solid grease, by means of fixed apparatus, 
which are easily accessible while the machinery is in 
operation. 


i 


The main shaft, the two parts of which are uni by 
a rigid plated socket, has a fly wheel at both extremi. 
ties. One of these is furnished interiorly with 4 
centrifugal governor, which operates a balanced valve 


placed at the mouth of the small cylinder, by meang 


of a Denis compensator. 

Upon leaving the large cylinders the steam from the 
four triple expansion engines makes its way into a 
condenser of unique pattern composed of a vertical 
injection receiver, which is fitted with a pulveriser 
by means of which the quantity of cold water may 
be reduced to 150 lit. per H.P. hour. | 

Two equipoised automatic air-pumps are employed 
for extracting the air and water from the condenser. 

The condenser constitutes thus a special ap 
which admits of being placed at a tolerable distance 
from’ the engines. This is a capital arrangement, 
since it obviates noise, lessens the cumbrousness and 
the complexity of the engines, and enables the applica. 
tion to the pumps of their proper rate of speed at all 
times. 

I am told by the makers that the consumption of 
steam by their triple expansion engines is not more 
than 6 kg., 5 per H.P. hour. 

The electrical plant at this station comprises two 
No. 8 type 100,000 watts shunt dynamos and four No, 
7 type 55,000 watts shunt dynamos; being, you ob. 
serve, as regards number and power almost the same 
combination as that adopted by the Société Gramme 
for its dynamos. 

Each of the two 100,000 watts dynamos is operated 
by a triple expansion engine. Each of the two other 
triple expansion engines operates two 55,000 watts 
dynamos. 

For the private lighting service the company had 
installed two other 55,000 watts dynamos, the motive 
force being supplied by a 150 H.P. compound engine. 

The following are the leading features of the large 
100,000 watts dynamos :— | 


No. of ampères 
» Of volts se ese ss 125 

Armature :— 

Linear velocity ane 10 m. 50 

No. of revs. per minute ... … 350 

Exterior diameter... sini oti 0 m., 630 

Length of generator on …  Om., 800 

No..of divisions of the collector... 40 

Resistance ... sé 00054 ohm. 

Weight of copper ... eee 190 kg. 
Field Magnets : — 

Resistance ... ae dés 4°25 ohms. 

Maximum exciting current 29°5 amps 

Weight of copper ... dee one 285 kg. . 
Electric yield ... ... .…  96°5 per cent. 


The distribution is by the three-conductor system 


with two dynamos coupled in series. The four circuits. 


are joined in parallel. | 
Current reversers and field magnet rheostats, such a8 


are usually employed in the Edison system of lighting, - 


and a well managed distributing board complete the 
electrical portion of this station. 

This installation, I repeat, represents a very SUccest 
ful type of fixed station intended to occupy à cen 
position in a great city. It appears to me somew 
costly and complicated as regards the mechani 
portion for the temporary demand upon 
syndicate, but I am pleased to admit that from 
constructor’s standpoint it leaves nothing to be des we 

Station Jablochkoff—We have just inspected 


factories, one intended for a lighting of brief duration, | 


and the other constructed for the purpose of conti 
lighting, and each possessing the qualities requisite. 
the demands to be made upon them; one © 
characterised by its simplicity and reliability 1 oe 
tion, the other by economy of space and fuel. à e 
now going to examine a third type correspon ing 'g 
all respects to the scheme comprised in the syne 
original contract, 2.e., in exhibition station. 

The Société l’Eclairage Electrique, which install I 
the station on the banks of the Seine, and W 
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y referred to as the inventor of electric 
eandles, did in fact aim at a regular exhibition of the 
dynamos manufactured by it. It even extended its 
hospitality to a Ferranti machine, and thus afforded an 
‘opportunity for a close study of the system which 
appears to have secured the preference in large English 

ons. | 
Lg not now dealing with six or eight dynamos 
having a mean power of 100 h. each, but of twenty- 
three dynamos, 7.¢., 19 generators and 4 exciters, thus : 


6 continuous current Rechniewski dynamos, 19,000 watts each. 
current Gramme dynamos of 32 J ablochkoff candles 
4 Sting current Gramme dynamos of 20 Jablochkoff cañdles 
Soul current Ferranti dynamo of 12,000 watts. 


We are acquainted with these three systems of dynamos, 
and, therefore, need not describe them. I will only 
remark ‘that, thanks to this competition, the Society 
 l'Eclairage Electrique was able to show us: 


1, Electric lighting with continuous and alternating currents. 

| tii » With high, mean and low tension. 

oe » With Jablochkoff candles, with regulators and 
incandescence. 

4, Arc and incandescent lamps with continuous current and alter- 
nating currents. 

5, Electric. lighting direct and with transformers. 

6, Lighting systems for great and short distances. 


_ For the first time, Jablochkoff candles were mounted 
in series of 16 upon the same circuit, and operated by 
‘means of transformers. 
-+ Jt wasall very interesting, but, it must be confessed, a 

fe complicated for a public and a private service 
which were essentially temporary. 


As the Rechniewski dynamos were the most novel of 
those employed by the Société l'Eclairage Electrique, I 


will now place before you some details as regards their — 


weight, their speed and the specific power. — 


; Dynamos Dynamos 
| ; . (16,000 watts). ‘ (26,000 watts). 
Angular speed, per min. ... 2,000 revs. ... 800 revs 
Periphery 12 m. 2 11 m. 
ly » pulley... 14 m. 12 m. 48 
Watts per kilog. of copper, : 
| per . of copper, | 
total eee eee eee 274 225 


The firm of Leconteux and Garnier were entrusted 
by the society with the installation of the motive 
= and of the boilers necessary to operate the 
08, 
MM, Leconteux and Garnier installed, to begin with, 
three Terme and Deharbe boilers, each capable of pro- 
ducing 2,000 kg. steam per hour ; next, owing to delays 
in the completion of these generators, they placed two 
further boilers on the Roser system, each capable of 
ee oaing 2,900 kg. steam per hour. Thus the Station 
ablochkoff had at its disposal, after the completion 
the five boilers, 11,000 kgs. steam per hour. . 
a à motors were comprised in two distinct groups ; 
à  Brst of these groups was composed of two Corliss 
orizontal engines of 170 H.P. each, making 180 
revolutions, and having four slide-valves and Leconteux 
el Garnier regulator system and condenser im- 
À attached. The second was composed of two 
nines, likewise horizontal, of 150 H.P. each, making 


revolutions the minute, and having the condenser 


y attached as in the first group. These two 
M had but one equipoised slide-valve. 3 
A could operate simultaneously by means of .a 
mr ssion with a clutch in the centre. They could 
each 6 rl upon the entire shaft, separately upon 
ici 0 Se shaft ; one of them might, if need be, 
The 2 ole shaft and all the dynamos attached. 
Jardin tion Marcel Deprez was established in the 
transmi isolement by the Société anonymé .pour le 
Ssion de la force par l'électricité, . and was 
~ ? 48 regards the installation, upon the prin- 


lighting of the Champs-d 


_ The low tension currents were capable of direc 


ciple of the Station Gramme—viz., horizontal engine, 
a small number of dynamos, &c. It differed from the 
latter, however, in its system of boilers, those in the 
Station Gramme being of great water capacity, and also 
in the addition of an intermediary transmission. 

The boilers were of the Roser type. Four were set 
up, each capable of producing some 2,000 kg. of steam 
per hour ; but only two were actually lighted. 

A fine Corliss engine, made by Leconteux and 
Garnier, supplied the movement to, the transmission, to 


This, with a normal force of 500 H., made 60 revolu- 


which all the dynamos were attachéd, 


.lutions per minute. The condenser had been placed 


under ground late ally in order to lessen the total 


length of the motor. 


This motor had a double frame, and two cylinders 
was formed of two machines in couple, capable, if. 
necessary, of being worked separately. Their fly- 
wheels were 6 m. in diameter, 0 m. 750 in width of 
tyre, and weighed 15 tons each. 


I present you with these details in order to show you 


that we are not now dealing with a mereshow machine. 


This engine forms part, in fact, of a large central 
station for the transmission of force by electricity, 
which the Society. is erecting at Saint-Ouen. She did 
remarkably well throughout in connection with the 
e-Mars. + 
The electrical plant is chiefly composed of four 
Marcel-Deprez double-ring dynamos, three being low 


tension and one high. The following table gives their 


principal features :— | 


High Tension Dynamo. 
Difference in potential at the termi- 


mpéres (50 eac ese 100 . 

_ Effective power... ont .… 60,000 watts - 

. Angular velocity ove -» 625 revs. 
Intensity of excitement 25 amps. 
Electric yield ... 95 per cent. 

_ Industrial yield .…  ° 90 per cent. 


Low Tension Dynamo. 
‘Difference in potential at the ter- è 


minals (according to the coupling 


75 or 150 volts 
of the rings) during lighting 


Difference in potential at the ter- Ba Gis 
minals depending upon the | 160 volts 
mulators ... one 
Angular velocity oop ... 625 revs. 
Intensity of excitement 12 amps. per’115 
Electric yield ... ” . 96 per cent. for 115 volts 


Each ring was worked by special belting, and ad- 


mitted of being revolved independently of the vther on 
the same dynamo., Actually the station possessed two 


high tension dynamos and six low. verre | 
The currents of the former supplied the regulators, 
which were arranged 12 in series and 5 in paie 
tly feed- 
ing the arcs in parallel or of charging thé accumu- 
The station possessed two batteries of Julien accumu- 


_lators, each composed of 65. elements of 160 kg. The 


130 elements had a total capacity of 280,000 ampère- 
hours, corresponding to 10 ampère-hours per, kilo- 
gramme of plates. So, when fully charged, the batteries 


. comprehended some 500 H.P. hours. 


Apart from a trifling hitch or two to begin with, this 


station realised very well the demands made upon it. 


The Station Ducommun was installed by MM. 


| Steinlen & Cie. in the Cour de la Furce Motrice, and 
. was of 30 H.P. nominal. 


Owing to exceptional cir- 
cumstances it only furnished some two-thirds of its 
total power. | 
The steam came from two multitubular boilers of 
Messrs. Daydé & Pillé’s construction, which were 
placed in the court some distance from the station. 
The motor for the machinery comprised three steam 
engines of the American type, called “Straight line,” 


each of 100 H.P. * 4 


| 

| 
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These were one-cylinder engines, were non-con- 
densing, and had two flywheels side by side in the 
interior of the frame. ‘One of these enclosed a cen- 
trifugal governor. Two pullies 1 m. 50 in diameter 


“were placed exterior to and at either side of the frame . 


to work the intermediary transmission. The speed 
wea 200 revolutions per minute. 

The transmission was formed of two parallel shafts in 
three attached pieces, simultaneously operated upon by 
three steam engines, thus admitting of the isolation 
whether of one of the engines or of one of the shafts, 
or of a certain number of the dynamos. 

The electrical plant comprehended twenty-two 
Gramme dynamos, thus :— 


5 of 8 ampéres and 1,000 volts, making 620 revs. per min. 

7 of. 750 | 
1 of 
5 of 
4 of 


3? 3) LL »” ” 


8 
10 » ” 500 ” | ” 650 ” ” 
25 Mis 0 250 ” 650 ” 
10 »» » 110 » » 520 ” ” 


I need not say how well the carrying out of the work 
assigned to this company was looked after in every 
particular. The firm of Ducommun has the reputation 
of being one of the best in the world for the excellence 
of its mechanical arrangements. 

Station du Syndicate.—Properly speaking, there was 
none, the syndicate having merely caused two sites to 
be roofed in and enclosed... One of these was situated 
close to the Palais des Machines, between the stations 
Gramme and Marcel Deprez ; the other was upon the 
embankment of the Seine, and was used for storing 
machinery belonging to members, and for the esta- 
blishment of boilers and of gas motors which were 
necessary. | à 
The station situated near to the Palais des Machines 
contained installations by Messrs. Garnot and Borssat, 
of the Société des Forges et Chantiers de la Medi- 
terranée, and of the Société Française de Matériel 
Agricole .de. Vierzon. It also contained a Naeyer 
boiler, productive of 2,400 kg. steam per hour, a Pres- 
sard boiler of 700 kg. capacity, a Lacroix ditto of 
800 kg., a Terme and Deharbe ditto of 800 kg., a Roser 
ditto of 1,100 kg., one of Durenne of 1,300 kg., one of 
Archambault of 700 kg., and a Montupet ditto of 800 
kg. ; the total evaporation of these eight generators 
ee 8,800 kg. the hour, equal to a force of about 800- 

orse. | 3 

M. Garnot had installed a steam turbine on Parson’s 
system, making 12,000 revolutions Le minute, and 
CpAÈnS directly upon a dynamo of 100 ampères and 
70 volts. | 

M. Borssat had installed a steam engine, having 
two equal and independent cylinders of 100 horse- 


. power nominal. This machine, by means of a subter- 


ranean transmission, operated two-Gramme dynamos 
of M. Borssat’s construction. 

One of these dynamos, with a speed of 800 revolu- 
tions per minute, produced a current of 10 ampéres and 
1,500 volts ; the other, with a speed of 850 revolutions, 
produced a current of 25 ampères and 600 volts. 

The Société des Forges et Chantiers de la Medi- 
terranée had placed a high speed engine at our dis- 
posal ; this directly operated a 4-poles dynamo, under 
the supervision of Captain Krebs. — 

The compound engine system worked with 10 kg. 


steam, making 350 revolutions per minute. Its 


cylinders had, respectively, 0 m., 320 and 0 m., 216 
diameter, the piston’s ‘stroke was 0 m., 260. 

The dynamo produced a current of 250 ampères and 
110 volts, and an industrial yield of 84 per cent; the 
steam engine developed an effective 43 horse-power. 

The Société Francaise -de Materiel Agricole de 
Vierzon had installed a horizontal steam engine, on the 
compound system, with an intermediary reservoir fitted 
with a Meyer small cylinder expansion gear, and with 
expansion gear attached to the large:cylinder. This 
engine, which: was of 35 horse-power and made 130 
revolutions per minute, Operated a superior type 
Gramme machine of 170 ampéres and 70 volts. 

In the Embankment Station the syndicate had placed 


» 


. | 


two 24 horse-power gas motors and one of 16 


power, ‘a battery of 60 Julien accumulators, two Pieper | 


dynamos and one superior type Gramme ditto, | 
The Pieper dynamos made 700 revolntions the 
minute, and together produced 125. ampères and 9% 
volts. The Gramme dynamo made 1,300 revolutions 
per minute, and produced 60 ampéres and 140 volts. 
Postes d’Electricité at the Palais des Mu, 


These were eight in number and thus distributed: 


Class 50.—MM. Sautter, Lemonnier et Cie., installation. 

»  52.—MM. Jasper and Dulait, installation. 

»  53.—La Compagnie Electrique, installation. 

»  57.—M. Fabius Hernion, installation. 

» 62.—Messrs. Mildé and Gerard, installation. , 

» 63.—Messrs. Latimer Clark, Muirhead & Co., installation 
English Section.—Messrs. Crompton & Co., installation, 
Swiss Section.—MM. Alioth et Cie and des Ateliers d'Œrlikon, 


M. Popp, who was one of the syndi dé had | 
dynamo in his own exhibtion, class 62, a? peut 


Messrs, Sautter, Lemonnier et Cie, had in operation. 


one of their vertical compound engines for use in 
navigation. . The following are some particulars a 
regards this. | 


Diameter of the large cylinder ... 
Piston stroke _... cco 
Number of -revolutions per minite ... 275 
Steam pressure... ove 6kg. 


This operated on an 8 pole ‘compound dynamo ar- 
cited in shunt, and producing with 275 revolutions, 


1,000 ampéres, under 70 volts of potential differences, 


The eight bars of electro-magnets formed a. kind of 
enclosure for the bobbin. This was a Grammeand had 
2 — diameter of about 1 m. and a length of 

m. 90. | | 

M. Jasper’s installation consisted of two Gramme 
dynamos of his own make, having their electro-magnets 
with consequent poles arranged vertically. Thos 
dynamos each furnished with 1,050 revolutions per 
minate, 100 ampéres under 125 volts. | 

M. Dalait’s installation was a compound 4-pole 
dynamo with redressed currents and ring armature, 
and a total power of 50h. Normally it produced 115 
ampères under 110 volts. Its speed was 420 revolu- 
tions per minute. | | 

The Jasper and Dulait dynamos were worked by 
“ Otto” gas motors, kindly placed at the syndicates 
disposal by the Society which holds the French patent, 
and which made a very noteworthy exhibition ia 
class 52. 

One of this society’s gas motors likewise drove the 
dynamos of the electric company. These were fourin 
number and were driven by friction, like those which 
were used for my experiments in long distant 
transmissions in 1886, and each had a capacity of 8 
ampéres under 1,100 volts with a speed: of 1,000 
revolutions per minute. Two of these dynamo 
insured the service, the third, whose force was redu 
by lifting off the brushes, excited the field magne 
of the two first. The fourth was held in reserve. 


‘Extremely ingenious hydraulic disconnecting ge 


enabled each dynamo to be instantaneously set going * 
stopped. : | M - 
M. Fabius Henrion had installed a Schuckert dynam 
with ring armature, of his own make, prodacl at 
with 680 revolutions the minute, 125 amperes: 


110 volts. This dynamo was worked by a 24 rm" 


motor lent to the syndicate by the Compagnie 
sienne. 

M. Mildé, on behalf of the Syndicat des mann 
had installed an alternating current A 
dacing 10 ampéres at 3,200 volts, and excl # 
Un. of 30 ampères at 110 volts, with 4 speed | 
940 revolutions per minute. . EPS 

The two latter dynamos were driven by @ compound 
engine of 100 H.P. made by J. Boulet et Cie. " 


(To be continued.) 


THIS 
carrie 
rule 
tions 
The 

circu 
thick 
upon 

mark 
C, are 
conse 
any 
20, 
The 
conse 
as fa 
scale 
caler 
plica 
fract 
and, 
made 
ET 
THE 
burg 
are 
up t 
gene 
the ‘ 
of a 
twer 
120 
The 
tract 
901 : 
curr 
teen 


minom 28, 1890.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


847 


d 


CUTTRISS’S PATENT CALCULATING DISC. 


Tus is a.very neat little instrument suitable to be 
carried in the pocket, it is an improved form of slide 
rule by which a great variety of mathematical calcula- 
tions can be performed with rapidity and certainty. 
The instrument consists of a thin metal disc round the 
circumference of which slides a ring of corresponding 
thickness, both the disc and ring having scales engraved 
upon them, as shown in figs. 1 and 2. Two scales are 
engraved on the disc and two on the ring, which are 


marked A, B, C, D, in the illustration. The scales, A, B, 


C, are each divided into nine unequal parts, numbered. 


consecutively, from 1 to 9. They may also represent 
any multiple or sub-multiple of these numbers, as 10, 
20, 30, &c., 100, 200, 300. &c., or 0-1, 0:2, 0:3, &c. 
The scale, D, is divided into 90 unequal parts, numbered 
consecutively, from 1 to 90. All the scales are divided, 
as far as convenient, in manufacture. By placing the 
scales in definite relative positions with each other, 
caltulations can be readily performed involving multi- 
plication, division, proportion, vulgar and decimal 
fractions, powers, roots, and a large variety of problems, 
and, of course, resistances, weights, &c., of wires. It is 
made solely by Messrs. Elliott Brothers, London. 


EDINBURGH ELECTRICAL EXHIBITION. 


hb scheme for lighting the buildings at the Edin- 
urgh Exhibition is an elaborate one. Electricians 
‘re engaged throughout the whole establishment fixing 
up the wires, and the arrangements, as well as the 
ce Supervision of the machinery section, is under 
pry nee ot Mr. Wm. A. Bryson. The whole scheme 
ro : amps will involve the use of considerably over 
wd miles of wire. The dynamo court measures 

y 80 feet in the centre of the machinery hall. 


The Brush Electrical Engineering Corporation have con- 


Fes " light the buildings and grounds by means of 
wena amps, each of 2,000 candle-power nominal." The 
“rs required for this will be generated by thir- 

ynamos of the old Brush type, each capable 


of running 35 lamps, and two of 15 lamps each, 


which will be used for “pilot” or police circuits. 
Messrs. King, Brown & Co., of .Edinburgh, will 
introduce a special installation for the concert hall, 
which it should be noted is a large and high-roofed 
building containing a spacious. orchestra. This 
room will be beautifully illuminated by 110 Sun- 


- beam lamps, each of 200 candle-power nominal. The 


eurrent for this scheme is to be generated by four 
powerful dynamos of Messrs. King, Brown and 
Co.s own manufacture. The motive power for 
all this installation is to be supplied by two 
firms, Messrs. Robey & Co:, of Lincoln, and Messrs. 
Alley and McLellan, of Polmadie, Glasgow. Messrs. 


Robey send one 80 horse-power nominal engine 


with triple expansion gear, one 65 horse-power hori- 
zontal compound engine, one pair of vertical engines, 
one single vertical engine, and one high-speed hori- 
zontal compound engine ; and all these will be used 
for the purpose of driving the Brush machines. 
Messrs. King, Brown & Co. will supply two Westing- 
house engines from Messrs. Alley and McLellan, of 100 
and 125 horse-power, respectively. Besides these | 
arrangements, numerous private firms will contribute 
to the illumination of the stalls and courts; while, 
besides, it will be arranged that certain portions of the 
grounds will be prettily decorated with coloured elec- 
tric lamps. 


ELECTRIC LIGHTING IN THE CITY. 


LAST Tuesday a special meeting of the City Commis- 
sion of Sewers was held at the Guildhall, Mr. Frank 
Green presiding. The Streets Committee reported that 
they had again had under consideration the draft of the 
proposed contract with the Brush Electrical Engineer- 
ing Corporation, as returned by their solicitors, with 
various proposed alterations, and while deeming it 
necessary to resist certain of those alterations, they re- 
commended the Court to concur in the following, 
namely :—(1) That the company have way-leave in 
subways for private supply, notwithstanding the con- 
tract for public supply might have been determined ; 
(2) That the private supply be exclusive for 21 years, 
whether the contract for public supply be determined 
or not; (3) That, as regarded the remedy of defects 
found on inspection, the penalty should not be enforced 
if the work of repair were commenced within 24 hours 
and were proceeded with diligently to the satisfaction 
of the engineers ; (4) That, as regarded the sliding 
scale, 74 per cent. per annum on the capital sunk in the 
plant and machinery should be allowed for deprecia- 
tion, and 5 per cent. of the profits available for dividend 
for a reserve fund, until such fund should amount toa 
quarter of the paid-up capital; (5) That though the 
purchase of the undertaking’ for public supply at 21 
years was under the Act, the purchase of the private 
supply at 21. years should be by agreement or arbi- 
tration ; the purchase of either at 42 years to, be 
under the terms of the Act. In the event of 
the Court’s concurring in those recommendations, 
the Committee asked authority also to conclude 
similar terms with the Laing, Wharton and Down Con- 
struction Syndicate for another district. Mr. Cloudsley 
moved the adoption of the report. Mr. J. E. Sly pro- 
posed that it should be referred back for consideration, 
as he objected to the companies having the right to 
supply private consumers, if their contract for the 
public lighting of the district had been terminated. 
The companies seemed to be imposing their own terms 
on the Court. Mr. Bowring thought it would be a 
ublic scandal to hand over the City, bound hand and 
oot, to private companies for 21 years. It would ap- 
pear to be a premium to the companies tempting them 
to break the public lighting contract as soon as possible, 
having secured a monopoly of the private supply for so 
long a period. The chairman pointed out that the Act 
prevented them from giving an exclusive right to a 
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company to supply the electric light within a given 
area, and the Commission were only contracting so far 
as they were able. Mr. C. T. Harris said that the pro- 
posed alterations were all adverse to the ratepayers, 
and should not be entertained. Mr. W. H. Pannell, on 
the other hand, thought the Commission were making 
infinitely better terms than they would obtain under a 
provisional order. None of the alterations, in his 
opinion, was inimical to the ratepayers’ interests. Mr. 
Deputy Scott and Mr. George Shaw also supported the 
report. The amendment was negatived by a consider- 
able majority, and after some further discussion the 
report was adopted. | 


REVIEWS. 


Electric Transmission of Energy and its Transforma- 
tion, Subdivision and Distribution. By GISBERT 
KAPP. London: Whittaker & Co. 


* The first edition of this excellent work has, we 
believe, been out of print many months, and we have 
been looking forward to the second. Electrical litera- 


‘ture ages very quickly, and the progress in the domain 


of the subject under discussion has been astounding. 
The principles laid down by Mr. Kapp more than three 
years ago suffered, however, very little change ; indeed 
he had the pleasure of seeing them developed and 
generally adopted. The author himself admitted, in 
his summary of recent additions, that although he had 
made use of his own method of treating the theoretical 
part of the subject when the first edition was published, 
yet he did not then feel sufficiently confident of its 
general applicability. Since then, experience has de- 
monstrated the accuracy of Mr. Kapp’s reasoning ; it has 
been adopted by many engineers, and he is expanding 
his favourite part in accordance with the progress 
made within the last three years ; and this part, as our 
readers may guess, comprises the construction of 
dynamos and the predetermination of their charac- 
teristics. Whilst we fully appreciate these improve- 
ments, we cannot help thinking that the author has 
somewhat neglected to write up to date what he pri- 
marily professes ; virtually the electric transmission of 
energy begins at the terminals of the dynamo, and it 
ends at the motor shaft. 

It cannot be expected that in a book of such modest 
dimensions one should find all the mechanical details 
of electric cranes, tramcars, lifts, and the like, but we 
hoped to have seen some account of recent develop- 
ments in electric traction, a discussion of the conditions 


of electrical circuits, where the length, resistance and 


applied energy is continually varying, and where 
leakage, especially with underground conductors, 
plays an important part. A thorough knowledge of 
the production of electric currents and of efficient 
apparatus, therefore, is certainly necessary ; but we 
must allow that the book before us is not supposed to 
be 2 treatise on dynamo machines, and on this ground 
we venture slightly to differ with the author’s good 
intentions. | 

On the appearance of the first edition we devoted 
several columns to reviewing this thoroughly practical 
and useful book, and we can only repeat the praise we 
then expressed with regard to various chapters, which 
were so well written that they required very little 
alteration. The last chapter in the present edition is 


new, and it contains descriptions of some of the best 


examples of installations put up for the purpose of 
transmitting electric energy. Mr. Kapp found some 
obstacles in choosing examples; ‘“ As the present 
book,” he notes, “is primarily intended for English 
readers, the author might naturally be expected to select 
for detailed description work carried out by English 
firms. But here arises some difficulty. In the first 
place, although a considerable amount of work of this 
kind has been carried out by English firms, the magni- 
tude of each individual plant is far below the average 


1 


of Continental or American installations, g 
primarily due to the scarcity of water power and the 
abundance of cheap fuel in England.” This we admi 

although we still adhere to a statement made a 
years ago, which was to the effect that, in numerong 
instances, the kinetic energy in the thousands of tons of 
rubbish at many pits’ mouths, which is Bcarcely worth 


. Shovelling upon carts, may be profitably transformed 


and transmitted electrically to industrial centres t 

or thirty miles distant. “In the second place” says 
Mr. Kapp, “English makers have hitherto not co. 
sidered it necessary or expedient to submit the work 
carried out to the test of independent authorities, and 
in recording the results achieved, the author would 
have to simply repeat the maker’s statements.” T 
we opine, can only be the very last of reasons why elec. 
tricity has hitherto been so meagrely applied in this 
country for the purposes of transmitting power to dis. 
tances. If the necessity arises, there are plenty of 
English firms who will be ready to carry out the work, 
and equally as ready as the Continental firms to submit 
their work to independent experts, who may ormaynot be 
credited withagreater capacity fortruth. Have not many 
of our experts, from Sir William Thomson downwards, 
figured from time to time in the glowing prospectuses 
of promising companies? Let the capitalist go to a 
good substantial firm which has a reputation to lose, and 
let him draw a dividend out of the working of an in- 
stallation ; this will inspire far more confidence than 
the figures of a hundred experts, and his example will 
be followed quickly enough. 

Power transmission by means of alternating currents 
finds no place in the present volume. The author dow : 
not deny the future possibility and probable con- 
venience of alternating current motors, but up to the 
present he cannot point to one successful installation, 
What have become of the wonderful motors of Tesla 
and Zipernowsky, which have been brought to our 
notice within the last two years, and of which their 
advocates claimed superiority over continuous current 
motors ? 

On the whole, we admire Mr. Kapp’s style and 
method in general, and recommend this “practical 
handbook ” to all students of electrical science. 


Electrical Engineering for Electric Light Artizans 
and Students. By W. SLINGO and A. BROOKER. 
London : Longmans, Green and Co. 


(Concluded from page 323.) 


In the first seven chapters some of the. principal 
laws of electric currents are dealt with ; these appro 
priately lead up to Chapter VIII.; in which alternate 
current dynamos are considered. The writers start 
with the consideration of the simplest type of dynamo, 
pointing out its weak points, and then trace the 
development into a practical and highly efficient 
machine. The sine law is here very lucidly explained, 
just in such a manner, in fact, as directly appeals & 
the student. Mr. Mordey’s model, showing the method 
of applying the excitation principle, as used in the 
transmitter of the Wheatstone A B C instrument, we 
notice, is described. We next have the De Meritens 
machine illustrated ; and then, that of Mr. Kapp, which, — 
as the authors point out, seems to follow as4 
evolution of the De Meriten’s machine. Various typé 
of alternators carry on the chapter to its conclusioa, 
many interesting details being explained. Farther we 
have direct current machines discussed with 
clearness, the illustrations being sufficiently numero 
to make everything plain to the student. The, Ge | 
ings explaining the various methods of windin 
dynamos, though explanatory enough when vas 
fully looked into, are, perhaps, hardly as artistic OF 
plain as they might be; something more iu the sly al 
the diagrams in Prof. Sylvanus Thompson 8 book bie 4 
we think, be preferable. In Chapter X. we have il ea 
tions of some of the best modern direct € 2124 
dynamos, only those of first-class design and constra 
being considered. The Statter dynamo partie 
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comes in for a large share of notice. In the chapter we 
have just referred to, dynamos in which all the coils are 
connected together, that is closed circuit dynamos, are 
those explained; in the succeeding chapter open 
cireuit machines are described, the Brush and the 
Thomson-Houston coming under this head. In refer- 
ring to electric motors, the principal system of electro 
traction noticed is that of Mr. Holroyd Smith, at 
Blackpool, the lines in America not coming in for 
observation. 

Transformers are dealt with at some length, it is here 
pointed out that C. F. Varley, over 30 years ago, patented 
4 rn of transformer which, in many respects, is 
similar to those used at the present day. 

Secondary cells come in for a fair share of attention, 
the important points in the same being briefly but 
sufficiently described. 

Of the remaining chapters, the contents of which 


we mentioned in our last issue, we need not particu- — 


larly allude to; it is sufficient to say that they all show 
a most judicious selection of material ; in fact, this is 
a characteristic of the book. 

In conclusion, we would say that whilst we have but 
little to criticise, we have a vast deal to speak of in 
highly favourable terms. Messrs. Slingo and Brooker 
have, we think, scored a decided success, and written 
a book of which they may be proud, and which will be 
of great value to those for whom it is written. 


NOTES. 


Electric Lighting in Paddington.—Last Friday a 
special meeting of the Paddington Vestry was held at 
the vestry hall, Paddington Green, for the purpose of 
considering the question of the electric lighting in the 
parish, which had been considered by a committee of 
the vestry. Colonel H. C. Barchard proposed the 
adoption of the report, which recommended that. the 


application of the Kensington and Knightsbridge 


Electric Lighting Company should be assented to. But 
if the vestry considered the draft regulations now 
being prepared by the Board of Trade to do away with 
the objections to the high pressure supply system, then 
the committee considered that the application of the 
Metropolitan Company might be considered. Both the 
Kensington and Knightsbridge Company and the 
Metropolitan Company object to the insertion of any 
clause reducing the time for purchase below 42 years. 
As the cost of lighting the streets with electricity 
would be very greatly in excess of gas, the committee 
did not. feel justified in recommending it, though in 
the future, when the electric company’s arrangements 
had been more matured, action could be taken for so 
doing with advantage. He observed that since the 
report had been drawn up, the Metropolitan Company 
had varied its list of prices, and probably the other 
company would desire to vary its scale of prices, and 
he should propose that the company be communicated 
with, with that object in view. Colonel Blair strongly 
objected to this. The Metropolitan Company was 
away trying to gammon the vestry, and he was in 
vend of the recommendation cf the committee being 
adopted. Mr. Stephenson said he should second the 
Proposition of Colonel Barchard. Mr. H. H. Mills 


Proposed, as an amendment, that the provisional order 


© amended, inasmuch as the draft provisional order 
ane by the committee did not secure to the rate- 
= such advantages as they were entitled to receive 
wr ee for the very veluable concession in- 
ee in the granting its assistance to a company to 
an order for lighting the parish. Mr. T. S. 


nderson seconded the amendment. Mr. Mark H. 


mee. Opposed both the propositions before the vestry. 

ral sa Was not a trustworthy document, and he 

io aft avour of adjourning the matter. It was agreed 
journ the further consideration of the matter. — 


_ Lighting a Brewery by Electricity.—Thanks to the 


enterprise of Mr. William Smith, the proprietor, the 
large brewery at Bramley, Surrey, is now lighted 
entirely by electricity. The installation, which has 
been furnished by Messrs, F. C. Allsop & Co., of 165, 


- Queen Victoria Street, London, comprises a shunt 


wound dynamo, with an output of 20 ampéres at 70 
volts when running at the speed of 2,000 revolutions 

r minute. The samé engine which drives the 

rewing machine is utilised for the dynamo, which 
stores up the electricity in twenty-eight accumulators, 
capable, when fully charged, of lighting twenty lamps 
for ten hours. The interior of the brewery is illu- 


_ minated by fifteen 20-C.P. incandescent lamps, while a 


40-C.P. lamp is employed outside to light the 
entrances. Twelve 20-C.P. and one 40-C.P. lamps are 
distributed among the offices, front shop, and dwelling 
house, and the lamps in the offices are fitted on adjust- 
able pendants, which permit of their being raised or 
lowered, as occasion my require. The switch board is 
located in the engine house. 


The Electric Light at Brighton.—At the last meeting 
of the Brighton Town Council, the common seal of the 
borough was ordered to be affixed to documents relating 
to the property lately acquired for electric lighting 


purposes. 7 
China Receives the Light.—The new Viceroy of China, 


- Li Hun-Chang, has issued a proclamation intended to 


smooth the way for the company which is introducing 
the electric light into the “ flowery land.” One of the 
advantages which his Excellency lays stress on is the 
comparative immunity from accidental fires it will 
secure. 


Electric Lighting at Rotterdam.—It is said the 
communal authorities at Rotterdam are studying the 
question of lighting the city by electricity. Different 
systems are being tested. Companies are already at 
work, but all under immediately terminable contracts. 


The Electric Light in Madrid.—The Electrical Supply 


Company of Spain have advertised that they are ready 


to supply electricity for light and power in Madrid. 
Their circular announces that their charge for electric 
lighting is one halfpenny per lamp-hour of 10 candles, 
and 1s. 4d. per 1,000 watt-hours. It is probable that 


‘these prices will be reduced in view of the competition 


which is expected. 


Electric Meters. — The report of the commission 
appointed to decide upon the merits of the instruments 
submitted to competition in Paris has been published, 
and we reproduce it on page 357. Amongst the ae 
tories to the report we notice the names of ; 
Hospitalier, Carpentier, Mascart, Potier, and other well 
known scientists. We trust that some of our own 
inventors may be induced to enter for the next com- 
petition, for we believe we could name one meter . 
which would stand a good chance of carrying off the 
first prize. | 


The Electro-Harmonic Society —We much regret 
that Dr. Hopkinson will be unabie to occupy the chair 
to-night, which our readers are aware he promised to 
do conditionally only.. Mr. Crompton, however, with 
his usual, good nature, has kindly consented to preside, 
and we anticipate an extra large audience at this, the 
last concert of the season. : 


He no Longer Smiles.—Bailey Roetb, proprietor of 
the Union ‘Telegraph Company, St. Louis, U.S.A,, 
obtained about $10,000 in the past six months from 
gullible students at $40 a head. He Stipulated that all 
graduates would receive situations worth $100 a month. 
When graduates demanded situations, Roeth, says an 


American contemporary, would smile and say he had 


a nice place in South America, Mexico, or Siberia, 
which a man or woman about the size of the applicant 
could fill. Roeth has since been arrested for fraud. 
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Electrical Traction Tramways.—At the West Metro- 
politan Tramways Company’s half-yearly meeting at 
the Cannon Street Hotel, on Friday last, the chairman, 
Mr. E. H. Bayley, in moving the adoption of the 
report, spoke of the proposed reconstruction of the 
Acton line of the company, and of the negotiations 
which the directors had been carrying on for the work- 
ing of that line by electricity. He said it was desirable 
to see the practicability of electrical traction for tram- 
ways, and he believed that, if carried out as they hoped, 
it would be one of the best paying lines in the country. 


Mr. Webb, the solicitor, said that the future of the 


company greatly depended upon their being able to 
raise capital for the reconstruction of the Acton line, 
and upon their being able to make satisfactory arrange- 
ments for electrical traction. It was well known that 
by that motive power they would be able to effect a 
great saving, as electrical traction was nothing like 80 
expensive as horse traction. That saving would 
materially alter the position of the line, and the share- 
holders were justified in looking forward hopefully to 
the future, as the negotiations for the electrical work- 


ing of the line were being carried on with one of the 


most powerful combinations in connection with such 
matters, and that combination had promised that the 
West Metropolitan Tramways Company would be the 
first that they would take up. The question had been 
asked whether the company had identified themselves 
with any special system of electricity, and he should 


tell them that they had not done so and that no special ~ 


system would be adopted by the company which had 
not, in the opinion of the directors, proved a success 
before being introduced on their line. The arrange- 
ments which were now being negotiated contemplated 
no great outlay by the tramway company; but the 
traction company would be required to furnish plant 
and rolling stock, so that if by any chance the result 
turned out unsatisfactory the loss would fall upon the 
traction company, and not upon the tramways. 


New Electric Launch.—A second electric launch has 
been built for Mr. Pears by W. 8S. Sargeant & Co., Chis- 
wick. The boat has a mean draft of 18 inches, with a dis- 
placement of 2} tons. The hull is carved, and built of 


-bright mahogany in narrow widths. Dead wood aft 


has been entirely abandoned, with the object of obtain- 
ing greater efficiency from the propeller, facilitating 
steering, and reducing surface friction to a minimum. 
The boat is steered bya tiller, and the switch, con- 
trolling the electric power, is flush with the after-deck, 
and within control of the steersman. Lead-lined com- 
partments are arranged under the seats to receive 40 
accumulators, supplied by the Electric Construction 
Corporation, which are computed to hold sufficient 
electrical energy with one charge to propel the boat 
for about eight hours at eight miles per hour. The 
motor is fixed under a centre compartment in the 
boat, and is calculated to develop 3 B.H.P. at 700 
revolutions per minute. 


Work in Newcastle.——The Newcastle and District 
Company has now between 50 and 60 installations at 
work on four circuits, one of which runs 14 miles from 
the central supply station. An order has been received 
from the Corporation of Newcastle to light up some of 
the most prominent parts of the city. 


Maxim-Weston Electric Company.—A shareholder 
writing to the Financial News says :—“‘ The end of 
March is near, and shareholders in this company are 
still without any notice of the promised meeting or 
of the directors’ report and balance-sheet.. The answer 
to enquires made at thé office for months past is that a 
meeting would be held very soon, but it appears that 
unless shareholders take some decisive step the meet- 
ing will be postponed for a long time yet. In the 
meantime no information is forthcoming as to the busi- 
ness done by the company, nor of the balance of 
working capital in hand. This unaccountable delay is 
most annoying to all shareholders, who like to know 
what is being done with their money.” 


A Presentation.—Mr. Dell, the late r of: 
E. P. 8. Co. received from his late colleagnes, ‘Jag 
week, a testimonial in the shape of a purse of money 
a timepiece, and an illuminated address, 


Contracts.—Messrs. H. F. Joel & Co; ' have just 
obtained orders for the erection of two electric light 
installations, in which the generating machinery wij 
be supplied by the firm in addition to their doing the 
wiring. 


New Cut-Ont.—Messrs. B. Verity & Sons are ir 
ducing a new cut-out in which the liability of inserting, 
by mistake, a fuse to carry more then the normal 
current is avoided. The same firm js also bringing 
out a new switch. my? 


The Phonograph in Holland.—A company ig being 
formed by electrical engineers in Amsterdam for the 
purpose of working Edison’s phonograph patents, Tis 
promoters propose to reduce the price go as to 
the phonograph within the purchasing powers of al 
exchanges. Representatives will be appointed in the 
provinees to attend to the repairs of hired ahd sd 
phonographs. | 


The Royal Society.—Yesterday a paper was read by 
Prof. J. J. Thomson and: G. F. C. Searle, on a déter. 
mination of “v,” the Ratio of the Electro-magnet Unit 
of Electricity to the Electrostatic Unit. 


The Use of the Telephone.—The Stockholm General, 
Telephone Company has introduced a new arrangement 
for the benefit of subscribers. The telephone nr à 
will receive per telephone, telegraphic messages | 
subscribers, which messages are then transmitted 
to the telegraph offices free of charge. A small 
deposit is required as à guarantee for the telegram fees. 
The telephone company also receives telegrams which 
have to be forwarded to subscribers in such cases 
where these live outside the area compassed by the 
messengers of the telegraph offices. 


Land Lines and Lightning.— The Journal Teéle- 
graphique, of Berne, gives a table showing the various 
accidents which occurred to telegraph lines during the 
year 1888. From this list we take the casualties due 
to lightning in the undermentioned countries. 


Percentage of Casualties to 


Countries.! Fosts. Insulators, | . Instruments, 
Belgium 0°071 0:004 0°315 
Denmark 0°035 0:009 1'491 
France 0°070 0°019 
Germany 0°055 0:001 1°618 
Holland 0°071 . 0-011 1°851 

Switzerland... 0°035 3-030 


It will be noticed that lightning damaged the greatest 
number of posts and insulators in Italy, and by n> 
greatest number of instruments in Switzerland. : | 
least damage was caused to posts in Denmark sae 
Switzerland, to insulators in Germany, and to instra- 


‘ments in Belgium. 


Rise in Rubber.—A meeting has been lately held in 
New York by representatives of rubber goods roam? 
facturers, for the purpose of discussing the cone 
the rubber trade, and to decide upon what adval 
should be made in the price of rnbber goods in Con 
quence of the rise in price of crude rubber from ° 
cents per pound last autumn to the present rs ad 
quotation of 78 cents per pound. It was deter 
to make an average advance of 20 per cent, on 


“existing price of rubber goods. We understand ses 


since this meeting the price of crude rubber | 
further advanced, being now at from 80 to 82 cents pet 
‘pound. 
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Raster Holidays.— We shall be glad to receive any 


-eommunications intended for the REVIEW by an early 


post, as we gO to press a day earlier next week. 


another International Conference—Her Majesty's 


‘ ent has accepted an invitation to take part in 
oy International Conference, to be held in Madrid, to . 


consider various industrial questions, more especially 
that of property in patents. 


The cultural Hall Exhibition.—In addition to 
the exhibits mentioned in our last issue, the Acme 
Électrie Works show several instruments, switches, &c. 
Messrs. Dan Rylands, Limited, of Barnsley, and 62, 
King William Street, London, have on view various 
samples of their glass-lined metal piping. It consists 
internally of a distinct solid glass tube covered and 

tected externally by ordinary iron tubing. Between 
the glass and the iron a suitable cement is inserted, and 
this makes the whole homogeneous, and also renders 
the piping unbreakable by ordinary use. The makers 
state that the pipes can be easily laid without solder- 
ing, a8 each pipe carries a union nut by which the 
lengths are easily screwed up, and a thin washer of 
gutta-percha or other suitable packing is interposed to 
obtain a perfectly sealed joint. Messrs.-Rylands further 
claim that these pipes will ‘successfully resist the 
action of frost, and also the most extreme changes 
of heat and cold. The glass-lined pipes are particu- 
larly adapted for electric lighting purposes, as the solid 


glass tube forms an excellent insulating medium, 


whilst the outside iron pipe affords protection both 
tothe wires and glass. ‘The makers state that several 


miles of this piping are already in use, and that it has 


given great satisfaction. | 


Exhibition.—The International Exhibition, which is 
to be held in July next at the Palais de l'Industrie, 
Paris, promises to be interesting as regards the 
ee exhibits, and some: new applications will be 

own. 


Atmospheric Electricity —We learn from Kuhlow’s 
that for a number of years exhaustive information on 
électricity in storms, with special regard to the influ- 
enee of atmospheric electricity on the telegraph service 
and on telegraph apparatus, has been collected by the 
Imperial Telegraph Department, Berlin. At present, 
nine hundred telegraph offices have instructions to keep 
8 record of the course, duration, direction, &c.. of 
storms. From the observations made it appears that, 
While not altogether free from the influence of atmo- 
spheric electricity, such influence is materially smaller 
in the case of underground wires compared with wires 
above ground. In 1888, 338 interruptions from storms 
were observed in underground wires, and in the above 
ground wires 2,375 cases of injury were reported. In 
regard to town telephone wires, it is worthy of remark 
that notwithstanding the violence of several of the 
storms in the towns having a telephone system, the 
accidents from lightning compared with former years 


were strikingly few, and the assumption’ does not, — 


erefore, appear to be without justification that the 
wires spread over the roofs affords effective protection 
in equalising atmospheric electricity. The owners of 
overhead wires in New York should make use of this 
plea in the next law case they have. 


: News An advertisement, in a French contemporary, 
Compagnie Nationale d’Electricité Système Fer- 
nti, says that “les machines Ferranti fonctionnent à 


oe among other places mentioned. One must 
Ways go abroad for real news. 


mitt Electrical Exhibition at Frankfort—The com- 
poses of this exhibition, which is to be held next 
its vice-president Herr O. von Miller, 
ec 
Geselléchaft, or of the Allgemeine Elektricitäts 


L£ 


Electric Traction Company. — This company is 
very busy in colliery work. Owners have not been 
slow to recognise the saving of expense when using 
electricity, and it is anticipated there will be great de- 
velupment in this special branch. of) electric traction. 
A new car for use on the roads. is to be dispatched to 
Livérpool showing many. minor improvements upon 
those used on the Barking line. As an instance of the 
great attention now given to traction, we are informed 
that enquiries are daily received for details of the 
work performed by the company. Boats are being built 
on the Clyde to be propelled by electricity, for use 
on the ornamental waters at the forthcoming exhi- 
bition. In connection with electric traction, we may 
shortly expect the launching of a very powerful com- 


pany. 


A New Telephone.—The Universal Telephone Com- 
pany has brought into the market a telephone which it 
is claimed does not infringe any existing patent. It 
is of a most simple construction, consisting of an electro- 
magnet and celluloid diaphragm, the patent of George 
Lee Anders, which is worked under concession by the 


company. There is nothing which is likely to get 


out of order, and for domestic use it certainly appears 


to answer its purpose well. :There are several forms 


in use, of which we give a few illustrations. A low 


_price is asked for the instrument, and certainly, con- 


sidering its good. qualities, it ought to meet with 


ready adoption. Many are already in use, notably 
in the Bank of England and the Dock House, Leaden- 


ball Street. The greatest distance to which this tele- 


phone is-working is about five miles, this being on a 
line of the St. Pancras Iron Works Company. 


House-to-House Electric Light Company. — Over 
12,000 lights are now supplied by this company, and 
many more houses will shortly be in a condition to 
receivethecurrent. The largest order yetreceived is for 
the lighting of Bailey’s Hotel, a palatial building ofrecent 
construction near Gloucester Road Station. Morethan 
1,400 lights are installed. Since operations commenced 
many private installations have ceased to work, notably 
one of Mr. Gilbert’s (of Gilbert-Sullivan fame), .the 
residents preferring to have electric current supplied 
by the company. a 
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New Application of Electricity.—By some chance a 
copy of an electrical paper found its way into the hands 
nf a Thames’ bargee, who, strange to say, cast his eye 
over it. There he found a mention of an automatic 
electric leak-finder. He went to his owner, pointed 
the passage out to him, and said, “I wish you’d get me 
one of them —— things to find the —— leaks in my 
—— barge. There's always some new ones to wet the 
cargo, and it’s a —— of a trouble to have to work for 
’em oneself ?” 


Britannia Company, Colchester,— We have received 
an illastrated catalogue of very ample dimensions 
showing the manufactories of this company. 


Taxation of Machinery.—An attempt is being made to 
get, on the 16th April, a Bill for abolition of the rating 
of machinery, read a second time. The thing has been 
tried before, but failed to excite interest among M.P.’s 
generally. Greater efforts are being made this time to 

keep a house. | 


Spanish Electrical Company.--We gather from the 
Barcelona journals that the electrical supply company, 
the Sociedad Espanola de Electricidad, has effected 
several modifications in its. statutes and regulations in 
consequence of the amalgamation with the firm of 
Messrs. Woodhouse and Rawson. A new council of 
administration has been formed, composed as follows : 
President, Louis Marté Codolar : vice-president, Albert 
Hoster, member of the London Chamber of Commerce ; 
council, Sir John Stokes, vice-president of the Suez 
Canal, Manuel Maria Pascual de Bofarull, Frederick 
Rawson, member of the Institute of Electrical Engi- 
neers, José Espinés Stocklein, Frederick Ashby, mer- 
chant, of London, José Bofill Martorell, Thomas Harri- 
son Lambert, of London; Enrique Parellada and Henry 
Rawson, solicitors; consulting engineer, Bernardino 
Martorell y Falp. | 


The Laughans Incandescent Lamp.—Mr. Langhans 


has recently manufactured an improved filament which | 


will probably be a new development in the manufac- 


tare of incandescent lamps. The main characteristics — 


of the Langhans lamp is, that it requires a very low 
vacuum, corresponding to about 1 mm. atmospheric 
‘pressure. So low a vacuum as this entirely obviates 
the use of the expensive and unhealthy mercury appa- 
ratus, as it can be obtained by a mechanical pump 
specially constructed by Mr. Langhans for the purpose. 
To achieve this, filaments made of carbon have been 
superseded by light emitters with a metallic (silicium) 


conductor. Filaments of this description, it is said, 


resist a temperature considerably higher than carbon 
filaments without being attacked by oxygen. This 
resistance indeed is so great, that the silicium filaments 
will incandesce for several minutes in the spent air 
without being destroyed. Notwithstanding the low 
vacuum, the life of the carbon filament is said to be 
equal to that of any of the best makes of carbon; it 
would be almost possible to do without a vacuum if 
the conductivity of atmospheric air would not cause 
too great a loss of heat, and thereby too great a con- 
sumption of current. The several processes already 
employed in coating with silicium the Langhans 
metallate or mineral filaments are simple and inex- 
pensive, securing great regularity in the coating as 
well as affording a high degree of certainty in the 
predetermination of the voltage. Coating carbon 
filaments with silicium by the Langhans process and 
patents produces lamps consuming less current than 
lamps of carbon only, and, moreover, requiring but 
the same low vacuum as the silicium Langhans 
lamp. We are told that the new lamp takes only 2? watts 
per candle-power, but we require the data of prac- 
tical experience before we can express any definite 
opinion upon this invention. | 


Execution by Electricity.—The Court of Appeal has 
confirmed the law passed by the New York States 
Legislature for executing criminals by electricity. 


Institution of Electrical Engineers—In {ho ts. 


ment of accounts for the past year we find subseri 
for 1889 amount to £1,504 16s. 6d. After the pay 


of all expenses there remains in the hands of the 


bankers £316. The surplus of assets over liabilitieg 
amounts to £4,595 3s. 10d. The students of the Instite. 
tion met last Friday at the Sanctuary, Mr. W. M. Mordey 
in the chair. Mr, Wightman read a paper on “ Conslaÿ 
Current Regulators.” A short discussion followed, in 
which the chairman, Messrs. Cirlo, Barton and Bone took 
part. A vote of thanks was then given to Mr. Wightman 
for his paper, and to Mr, Mordey for presiding, The 
meeting then terminated. At the next meeting, to be 
held on April 11th, Mr. G. Miiller will read a paper on 
“ House Telephones.” 


Quick Work.—The result of the Oxford and Cam. 
bridge Boat race, which was finished at 9.6} p.m. on 
Wednesday, was signalled to New York by the Direët 
cable, and reached that city at 5.8 p.m., Greenwich 
time, and was communicated to the Press by telephone 
a second later, The transmission between Mortlake 
and New York only occupied 14 minutes, and was not 
equalled by any other cable company. 


Electric Lighting Tenders.—The estimates sent in 
for lighting the Workhouse extension of the H 
Union form an interesting study. There are no less 
than 28 firms tendering for the work, and the amounts 
vary from £931 16s, 4d. to £1,685. with some small 
sums as extras or allowances. The tender of the 
Maxim - Weston Company, who prefer to employ 
dynamos of Crompton’s construction, is less than that 
of the manufacturers themselves. The whole matter 
shows that estimating for electric lighting has not yet 
been brought to such a degree of high art as tendering 
for submarine cables, when sometimes the prices of 
several competing firms do not vary more than 10%. 
per knot, or less than 1 per cent. 


The Death from Electricity at Brighton.— Yesterday 
atthe Sheriff's Court the case of Garman v. The Brighton 
and Hove Electric Light Company came on for hearing. 
It was an action remitted from the High Conrt of 
Justice for assessment of damages, in which Emma 


Garman, of Brighton, sued the company to recover 
£1,000 as damages for the loss of her husband, who 


was killed by a shock from an electric wire in 
Messrs. Abby and Hallett’s brewery, Brighton, last 
July. The jury returned a verdict for the plaintiff, 
and awarded £800 as compensation. | 


Telephonie Communication at Torquay.—Efioris 
are being made at Torquay with the view of securing 
telephonic communication between the two railway 
stations for the convenience of traders and residents. 
A promise has been made.on behalf of the Great 
Western Railway Company that the proposal shall 
receive consideration, and it is hoped that negotiations 
may follow between the telephone and railway com- 
panies, resulting in the immediate realisation of this 
improvement, which can be effected at a very trifling 
cost, quite disproportionate to the convenience whic 


it would be to the public, A suggestion has also been — 


made that the General Post Office should be placed in 
connection with the telephone exchange, with a view 
to the receipt of telegraph messages intended for trans- 
mission by wire, but there is little prospect of this 
being accomplished on account of the exhorbitant 
charges of the Post Office for such a convenience”. 


Telephony in Germany.—Interurban telephony: 
pears to be flourishing in Germany. There has | a 
general desire expressed in the Upper Siberian pe 
for telephonic cdnnection between Berlin and Rati es 
and its neighbourhood. Traffic has been 80 | 
the Berlin-Breslau wire that it is found tere 
increase its work, and in consequence the apt l 
of establishing a second line ia now under con 
tion, 
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Panics in Theatres.—Duaring the first act of “l'Œaf 
Rouge” at the Folies-Dramatiques, the audience had 
its we factory sense regaled with the odour of burning 


rubber to the accompaniment of smoke from the wings. : 


M, Aurelien-Scholl, the well-known author and critic, 
then rose, and, addressing M. Gobain, one of the actors, 
inquired the reason of the unusual phenomenon, which 
was not mentioned in the programme. The simultane- 
ous appearance upon the scene of an official of the fire 

@ gave rise to a panic among the audience, which 
made for the exits, heedless of the exhortations of the 
actors and of some spectators who had kept their heads. 
It appears the principal condactor-wire had fired 
several yards of its rubber envelope, but no further 
damage was done, and the spectators, reassured, re- 
turned to their seats. A similar occurrence lately took 


lace in a much frequented Vienna theatre. An 


electric wire broke and set fire to its rubber covering. 
Some jets of flame fell upon the stage, and a strong 
odour of burning filled the auditorium. Numbers of 
the spectators rose and straggled towards the exits. 
The panic, however, was only temporary, and the 
example of three arch-duchesses in the Imperial box 
contributed a good deal to allay the excitement. 


Electricity in Mines,—Mr. W. E. Phelps, a prominent 
coal miner, of Elmwood, IIl., U.S.A., says that whereas 
formerly it cost him some $1,200 to operate the pumps 
by steam, the cost with electricity is less than $300. 
The value of electricity on its application to certain 
work in mines cannot, he says, be over-estimated. 
With the electric motor the pump can be moved to 


any part of the mine, and for less than $50 a discharge 


pipe can be driven or sunk to the proper level, and 
the circuit completed with wires drawn through a 
smaller pipe as often as necessary. When using 
steam, the prime factor of expense was the cost of 
of maintenance and operation, and each éxtension of 
the pipes meant a farther consumption of power. 


“ 4 Far Look Ahead,’—The author of this work has 
laid under heavy contribution electricity ; in truth, to 
such an extent, that to live in the state described by 
the writer, the lot of man would be a monotonous one. 
Readers of this strange jamble are taken to the 96th 
century, in which is supposed to be realised the highest 
ideal of human happiness. The electric curricle is used 
on all occasions ; the inhabitants rarely or never walk. 
There are no thieves ; in fact, none of the things which 
make life at the present day worth living. 


A High Tension Smoking Concert.—On Thursday 


evening, the 20th inst., a smoking concert was held at © 


the Sir John Falstaff Concert Hall, Old Street. 
E.C., by the Ferranti String Band, and attended by 
about 600 of the engineering staff and employés. 
Engineers of several other electric lighting com panies 
of the metropolis were present, and the occa- 
sion was taken to present Mr. Sparks (Mr. Ferranti’s 
partner), with a handsome address and a tea and 
colles service on the eve of his approaching marriage. 
It was only to be expected that Sparks should be 
visible in the chair, and that the conductor, not the 


concentric one, should break down under the . high 
tension, | | 


Electric Welding.— Science says: In accordance 
2 instructions from the City of London Contract 
portion, Limited, Alexander B. W. Kennedy, 
-f 5. Vice-President of the English Institnte of 
ig Engineers, recently visited the United 
+ » in order tu see what progress has been made in 
s irection of the practical carrying-out of the 
, son electric welding process. His report is dated 
à 6 ah? 1. He visited the offizes at Boston, and also 
fy about a week at their works at Lynn, Mass. He 
(ab Ses five different works in the Eastern States 
Thoms ord, Ansonia, Brooklyn, and Trenton) where 
‘Gas (im welders have been in 
cases over & year) commercially. e 
report speaks favourably of the 


Thanderstorms,— The Quarterly Journal of the 
Royal Meteorological Society, Vol. XVI., No. 73, con- 
tains the second report of the thunderstorm committee. 


‘In 1838 the society commenced the collection of 


systematic observations of thunderstorms over England 
and Wales, and a large mass of valuable information 
has already been obtained which is now being tabulated 
and plotted on maps ready for discussion. This will 
afford data for ascertaining the monthly and hourly 
frequency of thunderstorms, and also for tracing their 

path across the country. : 


Electric Phenomena of the Heart.— A special 
meeting of the Berlin Physiological Society was called 
by Prof. Dabois-Reymond on December 27th, in order 
to see a demonstration, by Dr. Augustus Waller, on man 
and other animals, of the electromotive action accom- 
panying the beat of the heart. Besides the ordinary 
members of the society, the leading physicists of Rerlin 
were invited, and Profs. Helmholtz and Kundt 
witnessed the experiments. Dr. Waller employed the . 
capillary electrometer, the indications being magnified 
1,250 times, and thrown on a ground glass screen in one 
of the lecture rooms of the Physiological Institute, and 
demonstratea the electromotive action of the heart in a 
horse and in adog. The horse stood in a courtyard near - 
the lecture room ; electrodes were attached to his extre- 
mities by firm bands, and the wires from the electrodes 
were passed through the window to the electrometer in 


the preparation room adjoining the lecture room. The 


dog stood in the lecture room. In the library of the 
institute Prof. Dubois-Reymond allowed the demon- 
stration to be made on himself, so that the pulsations 
might be seen’ directly throagh the microscope by all 
the members present.’ Mr. Waller's work in this direc- 
tion is well known, and formed the subject of his intro- 
ductory address delivered at St. Mary’s Hospital, at the 
opening of the session, 1888-89. A Montyon prize was 
afterwards awarded to him in Paris for his investiga- 
tions. | | | 


Snowstorm, Lightning, and Electric Cars,—Says a 
Boston U.S.A. contemporary : — “ Bostonians were 
recently treated toa rare and beautifal thunderstorm, 
which occurred very unusually in the midst of a heavy 
snowstorm. One of the lightning bolts in its path to 
earth was unscrupulous enough to choose an electric 
car en roule; and did some temporary damage. The 
other cars, however, continued to do their work nobly, 
and, outside of running a little behind time, owing to 
the extremely slippery condition of the rails, weathered 
the storm bravely. 


Pablie Lighting by Electricity—Mr. Henry Mavor, 
M.Inst. E.E., read a paper on this subject last week to 
the Glasgow Philosophical Society,and concluded with 
the hope that in Glasgow before long electric conductors 
would lie down with the gas pipe, and that the light of 
a new era would spread its radiance over every quarter 
of the city. This is somewhat flowery language for a 
scientific lecturer. 


NEW COMPANIES REGISTERED. 


Electric Meter Company, Limited.—Capital, £50,000 — 
in £10 shares. Objects: To carry on business as elec- 
tricians, mechanical engineers, and manufacturers of 
electrical apparatus and appliances generally. Certain 


patents relating to electric meters are to be acquired 


upon terms of an unregistered agreement entered into 
with the Corporate Trust, Limited. Signatories (with 
1 share each): A. J. Pavitt, 94, Sandringham Road, 
Dalston ; J. Barlow, 6, Charlotte Street, Portland Place ; 
A. F. Stokes, 5, Birchin Lane, E.C.; H. J. W. Frost, 
235, Queen’s Road, New Cross; H. Comins, 3 & 4, 
Great Winchester Street; C. J. Lush, 75, Chancery 
Lane : H. Turner, 1, Stanley Road, Wimbledon. The 
signatories are to appoint the first directors ; qualifica- 
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tion, £100 in shares or stock ; the company in general 
meeting will appoint remuneration. Registered office, 
25, College Hill, E.C. Registered 22nd inst. by Walter 
Webb & Co., 23, Queen Victoria Street. 


Thomas. and Green, Limited.—Capital, £39,000 in 
£100 shares. Objects: To take over the business of 
paper manufacturers carried on by Messrs. John 
Thomas and Roland Green, at Wooburn,. Bucks, and 
in conjunction therewith to manufacture gas and 
electricity for lighting and other purposes. Signa- 
tories (with 1 share each): Roland Green, Mrs. 
R. Green, of Maidenhead; James Thomas, Bisham, 
Berks; John Thomas and Mrs, John Thomas, Wooburn; 
Laurence Green and Herbert Green, Maidstone. The 


vendors are appointed managing. directors for 14 years 


each, at a salary of £500. Director's qualification, 
£500 in shares, the company in general meeting will 
appoint remuneration. Solicitors, Messrs. Godden, 


OFFICIAL RETURNS OF ELECTRICAL > 
COMPANIES. 


‘Whitehall Electric Supply Company, Limited.—An 


extraordinary general meeting of the shareholders in this 
company was held on the 27th ult., at 2, Bond Court, 


Walbrook, when it was resolved to wind up, Mr. 


Leonard B. Burns. being liquidator at a remuneration 
of twenty guineas. The resolutions were confirmed 
on the 19th inst., and were duly registered on the 
22nd inst. | 


Midland Electric Light and Power Company,Limited. 
—An agreement of 21st inst., between this company 
and Mr. Arthur Chamberlain, of Birmingham, provides 
for the allotment to the latter of .2,982 ordinary fully 
paid shares of £10 each in satisfaction of a sum of 
£29,820, part of indebtedness of the company. — 


Pontypridd Electric Lighting Company, Limited.— 
The first return filed by this company is made up to 
the 24th inst. The nominal capital is £10,000 in £5 
shares, but only seven shares are taken up and upon 
these no call has been made. Registered office, 40, 
Mill Street, Pontypridd. | 


Foreign Pilsen Electric Light and Power Company, 
Limited,—The annual return of this company, made 
up to the 18th inst., was filed on the 19th inst, 
nominal capital is £30,000 in £1 shares. 29,800 shares 
have been issued, the whole of which are credited as 
fully paid. | | | 

Notting Hill Electric Lighting Company, Limited.— 
At an extraordinary meeting of this company, held at 
9, Austin Friars, on the 25th ult., the following resolu- 
tion was passed :—‘ That Article 59 of the articles of 
association be altered by omitting the following words 
therefrom : ‘ Relating to the increase of capital of the 
company, the setting aside a reserve fund to meet de- 
preciation of the property of the company, or any part 
thereof, or concerning or,’ such words commencing in 
the third reading in the sixth line of such article.” The 
resolution was confirmed on the 14th inst., was duly 
registered on the 17th inst. The article altered was 
to the effect that a member for each founders’ share 
should have 1,000 votes, and for every £1 of founders’ 
stock 100 votes on any question relating to increase of 
capital and reserve fund, but on other questions the 
same voting power as other shares. 

The annual return of the company, made up to the 
llth inst., was filed on the 18th inst. The nominal 
capital is £100,000, divided into 550 founders’ and 9,450 
ordinary shares of £10 each: The whole of the founders’ 
shares and 6,317 ordinary shares have been subscribed. 
Upon seven founders’ shares the full amount has been 
called, and upon 543 founders shares £2 per share has 
been called ; upon 134 ordinary shares t he full amount 
has been called ; and upon 6,183, £2 per share. The 
calls paid amount to £14,734, and unpaid to £128. 


The 


— 


CITY NOTES, REPORTS, MEETINGS, é 


Newcastle District Electric Lighting Company. 


On Wednesday last week the shareholders of this company held 
Mr, 


their second annual meeting at the Crown Hotel, Newcastle 
J.D. Milburn occupying the chair. There were also present Sir 
Benjamin Browne, the Hon. C. A. Parsons, Mr. H. (©. H 
(company’s solicitor), Mr. J. B. Simpson, Mr. F. J, Snowball, ang 
Mr. J. Patterson (secretary). | | 

The following report was taken as read :—“ The directors have 


to report that the company’s central electricity supply station is 


now in full working order, and that up to the present arc and inean. 
descent lamps, equivalent to 2,100 10-C.P. lights, have been Cott. 
nected to the mains of the company, and the work is proceeding 
for switching on further lamps, equivalent to 3,500 10.0,P.}j 

The directors anticipate that in a very short time the com 

will have sufficient business to take up all the electric currant 
which the present ere is capable of supplying. The delay in 
receiving the Board of Trade licence for the company to proceed 
has been got over by the directors being able to come to 


private arrangement. It is as yet too early to give an accurate 


forecast of the financial prospects of the company, but the 
directors have no reason to alter the favourable opinion as to the 
future of the company that they have always held. Sir Benjamin 
Chapman Browne and Mr. Arthur Fenwick Wade are the retiring 
directors, and offer themselves for re-election.” 

The Chairman, in moving the: adoption of the report, referred 
to the difficulty which arose in consequence of a technical error in 
the draft Board of Trade licence at the moment that the licence 
should have been handed to the company. After waiting several 
weeks the directors resolved to appeal to the Mayor and Corpora 
tion for leave to lay down their mains pending the receipt of the 
licence from the Board of Trade. The corporation conside 
granted the company’s request under certain conditions, 
every effort was put forth by all connected with-the working of 
company to make up for lost time. In order to minimise the 
inconvenience to the public, through the lifting of flags and crom 
ings, an arrangement had been made between the company and the 
Newcastle Electric Supply for the division of the town into two dis 
tricts with the exception of the Quayside, which was neutral ground 
or common to both. As regarded prospects, business was flowingin 
steadily. The total number of 10 candle-power lamps which could 
be efficiently connected with the company’s station as at present 
completed would be about 9,000, of which probably not more than 
6,000 or 7,000 would be simultaneously in use, thus leaving one 
generating machine and boiler always in reserve. Up to the pre- 
sent the company had connected with their mains 41 installations 
representing from 3,000 to 4,000 10 candle-power lamps, and orders 
for current have been given for about 1,500 or 2,500 more, and 
many others were in prospect. It would appear therefore thatthe 
company would shortly have more business than it could manage 
without increasing its generating power, and it might be necessary 
ere long to expend more capital to make such increase. . Having 
referred to the judicious provisions made for future require 
ments, and obseryed that the company had space for generating 
plant equal to eight or ten times its present productive power, he 
went on to say that the managing director (the Hon. C. A. Parsons) 
had recently been experimenting with arc lighting in conjunction 
with the alternating current system, which was the 
adopted by the company. Several large arc lamps had been 
erected and been very successful, and the directors believed 
they would be able to undertake, at an early date, the partial 
lighting of the streets of this city, especially where brilliant illu- 
mination was desired. Alluding to the uses and demands for 
electricity, he said it was to the tramways that they must first 
turn their anxious attention. He believed the directors ofthese 
would not remain long in the back ground when a safe 
economical scheme for electric traction had been indicated t 
them. Last year, when he announced the policy intended t 
be pursued by the directors of the company, he had said there 
was n2 intention to enter into any insane competition à 
into a death-grapple with gas, and he thought it would > 
some time yet before electricity would vie in cheapness Wi 

. He denied that the electric light was more Mr | 
than other lights, and remarked that, if properly cond 
accidents were very rare. In England there had been a great 
immunity from accidents, and this he attributed to the extra hn 
exercised in these matters by the Board of Trade. The light, ss 
supplied by this company has given great satisfaction to its a 
sumers. Not one single hitch or accident had taken pinot 
not a single complaint had been made, and they had ever 
to be extra proud and satisfied with the high quality of the Pr 
supplied. He complimented Mr. Parsons upon his mauageme 
the engineers of the company, Messrs. Hunter and Bigge; that 
also Mr. Patterson, the secretary. He concluded by pur du that 
altogether the directors had very great pleasure in sta ryt 
they were perfectly satisfied with the scientific departmen ps 
company. They could not very well yet, from the experien sell 
had had, go into the financial prospect, but so far as ae Foss 
say, and so far as their experience had gone, they had over rection 
to hope for success. They were doing their best inevery 
to increase the business of the company and to keep eb sul 
They hoped that next year, when they came before and te 
holders then, to lay a satisfactory report before them 
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ld not make any promise—to give them 
history of their operations: 
Sir Benjami eae seconded the adoption of the report, which 


a. ‘amin Browne and Mr. A. F. Wade, the retiring 
he go re-elected, and Messrs. Strachan and Hill were 
inted auditors. 
rte stated that the company, have laid down 14,200 yards 
of wain cable, and that the swallest cable is capable of carrying a 
current sufficient for 1,000 10-candle-power oy is There are four 
circuits in the city—one for the Quayside, two for Granger Street, 
and one for Clayton Street and Barras Bridge. 
The meeting closed in the usual way. — 


‘The Telephone Company of Egypt, Limited. 


{x the report of the directors for the year ending December 3st, 


1889; presented at the seventh ordinary general meeting of the 
company, held at the offices of the company, 14, Austin Friars, in 


the City of. London, on Tuesday, the directors state they have the 


to submit to the shareholders their report and balance 


* sheet for the year ending December 31st, 1889. After writing off 
‘a sum of £250 2s, 11d. for depreciation, and providing for the 
: interest on debentures, the net profit for the year is £4,011 Os. 5d. 
. Adding to this amount the sum of £1,069 63, 11d., brought forward 
from 1888, the balance available for disposal is £5,080 7s. 4d. 
‘Out of'this the directors recommend a dividend'of 6-per cent. for 
‘the year on the preferred shares, free of iicome tax, which 
. will absorb: £3,621 6s., leaving £1,459 1s. 4d. to be carried 


"Fhe amount brought into the credit of revenue account, in 


respect of subscriptions and rentals, shows but a small increase 


over the previous year. This is due, partly to a falling off in the 
.pumber of subscribers connected during the year, and to the 
élimination of some overdue subscriptions, the realisation of which 


the manager reports as doubtful. 


A further growth of the exchanges at Alexandria and Cairo 


does not appear probable for the present, and the directors are 
- therefore endeavouring to extend the use of the telephone to other 


towns in Egypt. | | 
‘They are glad to be able to announce that .an exchange was 
opened at Port Said on the 28th January, and, ing to the 


according 
. latest advices received, 20 subscribers had. been connected. The 


manager anticipates that before the close of the current year this 
number will be materially increased.- The directors hope also to 
be able to establish a small branch at Assiout during the next few 


months. 
At the meeting Mr. Alfred Fraser occupied the chair. 


- After the report had been read, the Chairman said he had not 
much to add to what was written therein. The meeting was 


aware that the company possessed installations in Egypt in five 
pes viz., Alexandria, Cairo, Zagasig, Mansoura and Port Said ; 
hoped they might shortly increase that number. They were 
now negotiating with the Egyptian Government with a view to 
the establishment of an instaMation at Assouan. He wa: happy 
to say, with reference to the Port Said inatallation, which had 
been very energetically established by their manager there, that 
they were enabled by the help of their colleague, Mr. Gréwiny, 
to have the co-operation of Sir Rivers Wilson in obtaining the 
permission of the Suez Canal Company to place a cable across the 
canal, which would place them in telephonic communication with 
the coal depôts on the other side. The Suez Canal Company had 
also given them a subscription which he thought would enable 
the one company not only to increase its subscribers at Port 
Said, but possibly at other places on the canal up to Suez. Since 
they last had the pleasure of meeting, they had lost one member of 
their consultative committee in Egypt, viz., Mr. Chapman, the 
agent of the P. and O. Company, which had now established their 
agency at Port Said instead of Alexandria. In the report, the 
tors said they did not expect any great development at pre- 
sent of the business at Cairo and Alexandria; he himself thought 
that, when the prosperity of Egypt increased, the company’s 
ess, at Cairo, at all events, would likewise increase. When 

Mr. Chapman resigned his seat on the consultative committee, the 
directors thought fit to appoint in his place a gentleman who had 
Fr useful to the Nate om in Egypt at times, viz., Mr. E. 
- Manuk, who had since proved himself of great use in the com- 
my § relations with the Egyptian’ Government and its 
ctionaries. The company’s business in Egypt had been very 


oy conducted by its agent, Mr. Evans, and in Mr. Begni it had 
. &very able and satisfactory manager. The shareholders would 


quite justified in giving their thanks to Messrs. Evans and 
“gui, and to their Egyptian staff in general. The work at home 
the staff very satisfactorily carried on by Mr. Chalmers and 
stall. He begged to move the adoption of the report and th» 


‘counts, and the payment of a dividen | of 6 per cent. on preferred 


free of income 


on: enry Gréwing seconded the motion, which was carried 
tiddlea a + Mr. Thos. Lloyd was re-elected a director on the 
of the Cr: crewing, seconded by Mr. Wm. Addison, chairman 
were rental Company, and Messrs. Price, Waterhouse & LU, 

reappointed auditors at a salary of £15. ' | 


“The Direct Spanish Telegraph Company, Limited. 


‘Tae report and accounts of the directors for the half-year ended 
31st December, 1889, or at the general meeting of share- 


period of last year. | 
he company’s cables and the land lines in connection: with 


them have continued in good working order throughout the half- 


year. . LES | | 
Owing to the increase of the company’s business it became 

indis ble to remove the London telegraph station to more 

suitable and extensive premises. The alte 

taken on lease No. 74; Gracechurch Street, which has fitted 

up so as to meet the development of the traffic and which was 

opened ‘for business on the 20th July last. | 


rectors have therefore 


Of the balance of profit and loss, £2,500 has been put to the 


reserve fund, which now amounts to £17,515 193. 8d., and, there 
remains an available | 
amount the directors recommend the payment of the dividend at — 
the rate of 10 per cent. per annum on the preference shares, and a 
dividend at the rate of 6 per cent. per annum (free of income tax) on 
the ordinary shares, making with the previous distribution 5} per 
cent. for the year 1889, against 44 per cent. in 1888. This will 
admit of a sum of £846 18s. 2d. being brought forward to meet 
possible contingencies. The dividend warrants will be issued on 
the 1st April, 1890. Mr. Etlinger and Mr. Denison Pender are 
the directors retiring 
election. ‘The. auditor, Mr. Herbert R. Duke, retires, and offers 
himself for re-election. | | 


ce’ of £3,861 2s. 7d. Out of this 


rotation and offer themselves for re- 


The Chairman said the meeting would have seen. by the. 


that the company had earned £1,592 in excess of the amount 
which was realised in the corresponding 
They had carried 17,260 more telegrams, or 155,192 more words, 
and he was pleased ta see that in the half year under review there 
had not been any further decrease inthe 
the average length of which was 10°48 words. Ever since code 
language and the word tariff “ pure and simple” (by ‘which was 
meant a single word signifying whatever the sender pleased and 
which was c 
the companies there had been a steady persistency on the part of 
the users of the cables to reduce the number of words in their 
telegrams, until at last in their own company they had reached a 


period of last year. 


th of messages, 


for as a single word only), were introduced by 


int @t which 35 per cent. of the were under five words. 
ere the reduction in the length of messages to stop there they 


might také comfort from the fact that merchants could now 
utilise 


the telegraph for small transactions and for business 


inquires which might have no probable result. The growth of 
telegraphy was no doubt due to such causes, and therefore the 
companies did not look upon cheap telegraphy with unmitigated 
horror, especially where there were large communities likely to 
use it. Unfortunately, whenever there was a reduction of tariff 
there was also an initial loss. They knew that at the forthcoming 
telegraph conference to be held in May néxt, somé new terms 
would be introduced. In the case of their company they were 
working with a tariff so low that they had a right to expect that 
' @ minimum charge had been established ; but they could not be 
sure-of this. Some administrations looked with an unfriendly eye 
upon the company’s poor 4kd. a word; but happily there were — 
others which considered that the reduction had gone too far, and 
the great majority ef European states recognised that they were 
losing money on their own telegraph services. Some of the 
shareholders might have noticed that the compahy was carryir 
forward a sum which was unusually large for it, viz., 2846 18s. od 
The company’s expenses had inéreased to £690, not all of which 
was due to 
taxes for larger premises, more stationery, more printing, more 
new instruments and improvements in their stations. ‘The 
directors desired to cling to that sum, not only because the action 
of the conference might still further affect the company’s revenue, 
but also because even if their prosperity continued, they would 
only be acting prudently in laying by a greater or less amount of 
special reserve for the reduction of debentures. The directors 
_ accordingly recommended a dividend of 6 per cent. per annum on 
_ the ordinary shares, leaving that £846 to carry over. ‘They had 
60,000 of debentures at 6 per cent, and some plan ought to be 
adopted for dealing with them when they became due ia 1894, 
either by creating a special reserve by calling up the £1 per share 
still uncalled, or by increasing the ordinary capital, or by renew- 
ing the debentures at a lower rate of interest should the reserve 
be as good as they hoped it would be when the time came. 
The directors felt that 6 per. cent. was as much as they ought to 
‘divide at present.. He was happy to say that France had given 
them the use of a direct special wire between the Paris Bourse and 
the Marseilles office, so that the transmission of their telegrams 
to and from Barcelona was much accelerated, and their traffic con- 
sequently much increased. Spain had also given them a good 
wire from Bilbao to Madrid. The chairman.then moved that a 
dividend at the rate of 10 per cent. per annum (less income tax) 
on the preference shares, and a dividend at the rate of 6 per cent. 
per annum (free of income tax) on the ordinary shares, making, 
with the previous distribution, 55 per cent. for the year ending 
31st December, 1889, be paid, and that the report and accompatiy- 
ing accounts be adopted by the shareholders. . 1e RENE 


salaries, but some of it to the increase of rent and 


| 
debenture interest, a balance to the credit of profit and loss of 
£6,361 23. 7d. The traffic receipts are in excess of those for any 
previous half-year, and show an increase of £1,592 2s. 6d. as com- 
pared with the corresponding half-year of 1888. The working 
ing 
report 
forward. | 
| 
| | 
| 
| 
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_ Mr. Etlinger seconded the motion, which was carried unani- 
mously. 

ss E. Etlinger and John Pender were re-appointed 
directors, and Mr. H. R. Duke auditor of the company, and 
= meeting broke up with a vote of thanks to the chairman and 


Stock Exchange Settlements and Quotations.—The 
Committee has appointed April 9th for the settlement of the 
following companies, the same securities to be placed in the official 
list :—Crompton & Co., preference shares 1 to 20,000; Westminster 
Electric Supply Corporation, ordinary shares Nos. 101 to 42,953 ; 
United River Plate Telephone Company, £146,128 Five per Cent. 
Debenture Stock (part of £200,000 authorised). 


Callender Bitumen Telegraph Company.—At a recent 
meeting of this company it was resolved to declare a dividend at 
the rate of 7} per cent. on the oa shares, which compares with 
24 per cent. in previous years. e understand this company 
is well supplied with work to the end of this year. 


the Fastern Extension, Australasia and China 
Telegraph Company, Limited:—The directors recommend a 
further distribution of 2s. 6d. per share and a bonus of 2 per cent, 
waking 7 per cent. for the past year, a balance of £58,494 being 
placed to reserve. 


The Notting Hill Electric Lighting Company, Limited, 
notify that share certificates are now ready and can be exchanged 
for the bankers’ receipts for amounts paid on application, allot- 


| ment and first call. 


Westminster - Electric Supply Corporation, — A 
meeting was held on Wednesday to confirm the alterations 
resolved to be made in the articles of association a week ago. 


Globe Telegraph and Trust Company.—The board 
notify an interim dividend of 2s. en, on the J8th 
pro 

Elmore’s Wire Manufacturing Company. — Letters 
of allotment in this company were posted on Monday last. 


TRAFFIC RECEIPTS. 


The Brazilian Submarine Telegraph Com . Limited. The recei for the 
week ending March 14th, 159, Amounted to 24,644. 


The Western “nd Brazihao Telegraph Company. limited. The receipts for the week 
ending March 2ist, after dedueting the fifth of the gross receipts pnyable tc 
the Londun Platino-Brazilian Telegraph Compuny, Limited, were £3,991. 


THE LONDON CHAMBER OF COMMERCE. 


A sPEcI/L meeting of the Electrical Trades Section was held at. 


the offices of the Chamber on Wednesday, and was rather poorly 
attended. À 


ADJUSTMENT OF LaBoUR DISPUTES. 


The meeting proceeded first to consider the appointment of 
representatives of employers on a conciliation committee (com- 
posed equally of employers and employed) under the provisions of 
the labour conviliation scheme of the Chamber on behalf of the 
electzical and allied trades. | | 

The CuHatrman, Mr. Crompton, said the question of avoiding 
labour disputes had occupied the attention of most distinguished 
members of the council and of the Chamber, and the matter had 


reached a much more advanced stage than possibly they were 


aware. They had now got to the point at which they wished to 
have the support or, at all events, the opinions of each of the 
individual sections of the Chamber. The electrical section had to 
decide whether in its case it was necessary to attempt the solution 
of the question. The members of the trade were not as yeta 
mn number, but they might be a very much larger one in the 
uture. | 
The Secretary then further explained that the main effect. of 
the scheme was to promote the establishment of committees of 
a particular trade, equally composed of masters and of men, to 
form committees of experts to deal with any difficulty that might 
arise between employers and employed, after which, if they failed 
to agree, the matter would be referred to the London Conciliation 
Board, as a kind of superior court composed of delegates of these 
trade committees, representing ca ital | and labour equally, and 
not outsiders. If that second reference failed then arbitration 
might come in. | 
After a short discussion, on the motion of 
. Gray, it was resolved,in view of the smallness of the 
meeting, that the circular which had been printed and was before 
the meeting, be sent tu the whole of the wembers of the section, 
and that the conciliation committee «f the Chamber be instructed 
to prepare a list of gentlemen to be asked to serve on such a 
committee as mentioned in the circular. | sur 


~ 


authorities. app 


‘the power to the local 
appliances. On the other hand, it was undoubtedly a hardship 
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Municipal CoRPORATIONS AND PROVISIONAL 


The next matter before the meeting was to consider hus 
municipal corporations and companies should be perce 
transfer their provisional order powers without ref té the 
Board of Trade or to Parliament. 1 on 

Mr. Hammonp said the Board of Trade had companies 
under the obligation of not transferring their orders Unless, 


practically, with the consent of Parliament. He did not Wish 4 


raise a discussion as to whether that was a fair provision, hap hy 


urged that local authorities who obtained visional ¢tder 
‘should be placed under the same obligation. PWhen a 


applied for an order a very rigid scrutiny took place as to rl 
it should have it, but the local authority was not placed ander 
such scrutiny; the mere fact of its being a local anthos 

sufficient to obtain the order for it. Yet, practically, the local 
authority might be only applying with the avowed object of 


passing the order on to some particular quent, which, if it had 
1 the d 


applied on its own account, might never have o order 
e thought they should urge upon the Board of Trade thint local 
ying for provisional orders should be 
under the same obligations with regard to transfers as 
Prof. Forses asked whether it was a fact that local authigtities 
were in a different position from companies in regard to 
transfers ? | | 
The CHaïrRMAN said at the present time there was no 
in their position. He believed it had been the intention of 
Board of Trade, when issuing its remodelled order, to thaket 


apply to both local authorities and companies. But, in a ut. 


official way, he had seen an order in-which the Board ps to 
give the authorities this power of transfer. 


. before the meeting was: What is best for the electrical 


as a whole? A great deal was to be said for both sides, In 
first place money was very easily raised by local authorities, and 


they were in a position to ngs out ‘certain works theinsdlyes 
giving 


and to let out others. It mig t be argued, therefore, that 
authorities might actually increase 
work which would be given out to manufacturers of 


that local authorities should, by means of their power of transfer, 


be able to delay availing themselves of provisional orders they” 


obtained with a view of, it might be, burking the industry, .! 
Mr. Erskine said if the decided to give this power it 
might pe | be induced to make the rules more stri 
u bli 


stringent, s0 
that public bodies would be bound to undertake the work them. . 


selves. ~ | 
Mr. Hammonp said he thought the industry would be better, on 
the whole, in the hands of a Parliamentary Committee. 


The CHarzmaAn said the question to be discussed was whether s 


deputation should go from the section of the Chamber representing 
the supply companies, or from the industry, as a whole, as 
reference to a matter which seriously affected the interests of: 
industr . 
nel. Iioiee said a great many cases had come under his 
notice in which local authorities plainly did not want the work to 
be done at all. | di 
Mr. Hammonp suggested that a deputation should. wait upon 


: the Board of Trade and request it not to make any alterations in 
its order without first giving the Chamber an opportunity of 


discussing the matter with it. | 
The CHAIRMAN said as the Board bad not yet issued its 1 
modelled order, the oe suggested might only involve the section 
in a snub. Their o 20 gg affecting the matter was 40 
0 ise opposition in Parliamen | 
Mr. «Bone said whichever way they decided, they could 
hardly bind the section in so small a meeting. He therefore 
moved :—* That the transfer of provisional orders possested by 
local authorities be assimilated to that by companies; and, withs 


ors in the ae session of Parliament | 
counsel as a whole.” à 
+ motion was seconded by Mr. Swinburne, aud carried unan- 
mously. 


view to this being done, the supply ew invited to À 


INFORMATION WANTED. 


The CHarrMAN read a letter, which it is proposed to send wee 
secretaries and managers of electrical supply companies #i 
others engaged in the electrical industry, requesting them to 
bring before their board of directors or board of managemént, ¥ 
the case might be, that, having regard to the desirability 
freer interchange of ideas between electrical engimeers of the 
countries of the world, it has been proposed at a meeting 0 


Electrical Section of the Chamber of Commerce to publish in 


quarterly report the following data obtained from supply © 
panies in all parts of the world—viz., cost of production, Rta 
inanufacture, material, fuel, labour, wear and tear, 808 


the opinions of such boards as to the desirability or oth 
the scheme, which comprehends the appointment of ret ; 
sponding members as possible to form an internabion®! ts 
the terms of membership to be at first a small su ena 


charges which go to make up the cost of and to 
y 
society 


meet the cost of printing and posting ; the members @ ! 
quired to communicate with the head office in London, & #7 


giving in gèneral terms the data above mentioned. chairman. | 


The letter was adopted, and on the motion of the 
seconded by Mr. Hammond, it was resolved that it be printed and 


| circulated at once. 


The meeting then broke up. 


| 


bere 


| 


| | 
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CTRICAL ENERGY METERS COM. 
PETITION." 


Report of the Commission. 


Tue Commission entrusted with the judging of the 
apparatus in the competition, appointed to take place 
by a prefectorial order, dated March 2nd, 1889, has 
concluded its labours, of which’ the report, which we 
have now the honour to present, is a faithful, although 
succint, resumé. It concludes with a series of pro- 

itions which are justified by the very peculiar 
conditions under which the competition took place. 


They represent the unanimous opinion of the Com- 


mission, formed upon several months’ practical study 
of the apparatus submitted to it for examination. 

In spite of the shortness of the time allowed to the 
competitors between the opening of the competition, 
which was only announced early in March, and the 
95th May, the date fixed as the outside limit for sending 
in the apparatus, twenty eight competitors were able 
to respond to the appeal. A complete list of these is 
annexed to the report. | 

The Commission’s first care was to draw up the list 
of competitors, to classify the apparatus, and to strike 
out such of the competitors who had not complied with 
the conditions laid down. Thus the number was 
reduced to 16 and the number of apparatus to 28, of 
which 16 were quantity and 12 energy meters. 

The whole of these, when not designed exclusively 
for the measurement of alternating currents, under- 
went many series of experiments, representing in the 
case of such of them as were submitted to the entire 
test, many hundreds of hours of intermittent working, 
at frequent intervals, spread over a space of four months, 
the limits of each interval being fixed by the inventor 
or maker of the instrument. 

The observations made in respect of each meter will 
be found set out in the part which relates to the details 
of the experiments and the modes of measurements. 

If, taken as a whole, the results obtained are not so 
favourable as we were justified in hoping, we may 
attribute this principally to the hasty organisation of 
the competition and the shortness of the time allowed 
to the competitors for preparation. Some of the 


_ apparatus displayed considerable ingenuity, a satis- 


factory simplicity, and called for no serious objection 
in operation; yet, when submitted to the tests, caused 
nothing but miscalculations, owing to the radimentary 
nature of their construction, which was manifestly 
insufficient both in the ensemble and the details. 

As regards a certain number, they only appeared to 
pe na some slight modifications and improvements in 
. er to give them the necessary industrial qualifica- 

ons, | 

The experiments, which took place at the Hotel de 
Ville or at the electrical laboratory attached to the Ecole 
de Physique, or at the laboratory of industrial che- 
mistry belonging to the City of Paris, under the super- 
intendence of MM. Cretien, Laffargue, Roux, and 
Lecomte, enabled the Commission to proceed by suc- 
cessive eliminations, and to submit to the most 
searching tests such of the apparatus as had given satis- 
factory results. Ù | 

the Commission was unable to find amongst these 
a one to which it could justly award the prize of 
0,000 fr. for an entirely satisfactory meter on the terms 
of the prefectorial order ; but it did, nevertheless, con- 
sider some ag worthy of serious encouragement. 


They ‘were five in number, viz., those of MM. Caude- - 


tay, Aron, Brillie, Blondlot, and Jacquemier. M. Caude- 
te 18 one of the foremost of those inventors who paved 
» lice and devoted themselves to the discovery of 
ays ical meter, and have made the greatest progress 
ma : matter. We may fittingly particularise the 5- 
te . ee as most satisfactory in the regularity of 
er ing, except for a want of precision when the 
remedied Small, a defect which doubtless could be 
ment y 4 better shaping of the integrating arrange- 


* L’Electricien. 


Moreover, M. Cauderay’s meters have the sanction of 
practice, and are in very general use in the central sta- 
tions in France. 

M. Aron’s apparatus occupy in Germany a position 
equivalent to that of Cauderay’s in France. The only 
serious objection to this system is the difficulty of 
maintaining the synchronism of the two pendulums 
which constitute the essential organs of M. Aron’s 
meter. Recent experiments made since the competi- 
tion took place seem to indicate that the difficulty has 
been overcome, | 

M. Brillié’s energy meter was theoretically con- 
sidered one of the most satisfactory of its class, but 


unfortunately the solitary apparatus exhibited—a some- 


what complex and delicate one as regards construction 
—frequently came to a standstill, nor experimentally 


- did it furnish all the results expected from it. The 


inventor has nevertheless the peculiar merit of having 
constructed the first example of his system entirely 
by his own hands. | | 

M. Blondlot’s energy meter was remarkable for 
simplicity of principle and ingenuity of mechanism. 
The defects of a hastily constructed instrument are 
without doubt the cause of the unsatisfactory results 
under experiment. 

Lastly, if M. Jacquemier’s quantity meters were 
below the mark, the Commission had nevertheless 
occasion to observe one for energy whose regularity 
and precision in work were satisfactory, notwithstand- 
ing complexity in the integration mechanism. 

In the course of these experiments the Commission 
undertook, at the request of the administration, to sub- 
mit to experiment some other systems which were 
disqualified from competing by reason of lateness, and 
as regards which the Commission expressed no opinion 
in the present report, beyond saying that the satis- 
factory results obtained with some of them are con- 
firmatory of the opinion already expressed, that the 
successes would have been greater if the competitors had 
been allowed time to finish and to test their apparatus. 
Moreover, certain inventors were rightly or wrongly 
frightened away by the clause which reserved to the 
City of Paris the free and unrestricted right to manu- 
facture the prize exhibits. 

It is only fair to remark, also, that the majority of 
the apparatus which showed the best under experi- 
ment were those which have already obtained the 
sanction of practical experience upon a more or less 
extensive scale. | gi 

None of the apparatus having given entire satisfac- 
tion the Commission considers that it would be 
advantageous to adjourn the competition, and to modify 
also the conditions in conformity with the draft pro- 
gramme annexed to this report. The Commission has > 
not thought fit to undertake the testing of meters in- 
tended for alternating currents, as to do this it would 
have been necessary to await the operation of the 
Halles electric station. It has formulated the following 

Propositions. 

The Commission did not feel called upoñ to award 
the prize of 10,000 f., nor yet the prizes mentioned in 
Article 2 of the prefectorial decree of March 2nd, 1-89. 

Nevertheless, by way of recognition of the efforts 
made by inventors and of the results already acquired, 
the Commission proposes to make the following awards 
by way of encouragement :— 

A sum of 2,000 f. to M. Cauderay for his apparatus 
taken on the whole. | 

A sum of 2,000 f. to M. Aron for his apparatus, taken 
on the whole. 

Three sums of 1,000 f. each to MM. Brillié, Blondlot 
and Jacquemier, for their respective energy meters. 

The competition to be adjourned to April, 1890, and 


the official announcement thereof made as early as 
_ possible to give the competitors the time necessary for 


the.completion and perfecting of their apparatus. 

Those meters, which have been awarded as above 
not to come under Article 2 of the decree of 2nd March, 
and the inventors to be free to take part in the fresh 
competition. 


| 
| 
| 
| 
| 
| 
| 
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For this fresh competition the City of Paris abandons 
the clause authorising it to manufacture the prize 
meters free of royalty or other compensation. 

The terms of the’above report have been approved 
unanimously by the Commission. | 

Dated Paris, December 14th, 1889. 

[Here follow names of President and members of 
the Commission. | 


Persons, &c., Admitted to the Competition. 


Names of Competitors. Quantity Meters. Energy Meters. 


Watt-hour Meters. 


Ampère-hour Meters. 
Aron... 
Batault 
Bauer 
Blondlot 
Brillié 

. Cauderay 
Clerc... 

. David 
. Desroziers ... 
10. Ferranti 
11. Ferranti-Borel 
12. Jacquemier ... 
13. Miller 

14. Richard 

15. Trouvé 

16. Weber 


TES 


| 


PROPOSED PROGRAMME OF THE 1890 Com- 
PETITION. 


1. The competition to be open to all inventors of 
electric meters, whether applicable only to continuous 
currents or only to alternating currents, or to both 
simultaneously. 

_ 2. The apparatus presented may be quantity meters 
(ampére-hour-meters), or energy meters (watt-hour- 
meters). 

3. Each meter must furnish a direct reading and 
enable the consumer to calculate for himself the quan- 
tity consumed. 

4, The meters must be adapted to small consumers ; 
the quantity meters must start from a current of ,ths 
of an ampére, the energy meters from a consumption 
of 20 watts. 

». The meters, accompanied by an explanatory notice, 
must be lodged at the Hotel de Ville in a sealed envelope, 
_ at the office of the sub-director of works, before August 
31st, 1890. This is imperative. 

6. The meters to be submitted to the judgment of 
a commission composed of nine members, five being 
appointed by the manicipal council and four by the 
administration. 

7. The meters to undergo comparative tests with a 
view to demonstrate :— 


Their exactness as regards the scale of quantities. 

Their practical value, regularity in work, sim- 
plicity, net cost. 

The energy expended in working. : 

The trouble involved by them in the distribution 
of the current. 


8. A sum of 13,000 fr. to be distributed under the 
following conditions :— 

10,000 to the inventor producing a meter satisfactory 
in all respects, and applicable equally to alternating 
and to continuous currents. 

Where the meter is applicable only to one of these 
two kinds of currents, the inventor to be entitled to 
only a moiety of the award. 

_ Awards amounting to 2,000 fr. in the case of 
meters intended for continuous currents and alternating 
alike, and of 1,000 fr. in the case of those applicable to 
one kind of currents only may be made to inventors 
whose apparatus shall have realised important improve- 
ments. 


Electric Bells in Omnibuses, — The Brighton 
omnibuses are to be fitted with electric bells, by 
means of which passengers, as well as conductor, can 
signal for the stoppage of the vehicle. 


‘STOPPAGE OF THE JULIEN CARS ry 
BRUSSELS. 


A VERY important decision was arrived at by the 
Brussels Tramways Company at the general m 
held a few days ago. About four years ago the Ad. 
ministrative Council of the company, on the motion 
of the president, resolved to introduce electric traction 
on one portion of the company’s lines, and accordingly 
three accumulator cars were started, 

The results obtained with these cars have ‘been un. 
satisfactory from a financial point of view, although ag 
regards working they were fairly successful, go the 
company has decided to discontinue running the 
electric tramcars from the Ist May next and to return 
to horse traction. The reason for this action ig ex. 
plained in the report presented at the meeting and 
from which the following details are abstracted :— 

The service of electric tramcars has caused a deficit 
of £1,144, and this sum forms the difference between 
the cost of electric and horse traction. The importance 
of this sum is partly due to the frequent modifications 
necessary during an experimental period, and on the 
other hand to the fact that, having only three cars in 
operation, although the installation would have allowed 
of a larger number being employed without in 
the general cost, these three cars alone have tended to 
increase the cost of electric traction. The number of 
cars was not increased, because the expenses of equip. ° 
ment would have been considerable, and also because 
the mechanism of the motors employed was not v 
satisfactory. The company considers, after having had 
an experience of electric tramcars for four years, that 
that period has been sufficient to prove that whatever 
reductions may be made in the maintenance of the 
accumulators, and whatever the possible improvements 
in the mechanism of the motors, accumulator traction 
is not practically applicable to the company’s system 
from a remunerative point of view, bearing in 
the particular conditions of the service. After referring 
to electric traction in other countries, the company con- 
cludes that from the experience at Brussels the most 
economical system of working tramcars is by animal 


traction. These, then, are the reasons, says L'Ingenteur 


Conseil, which have caused the company to decide # 
abandon electric and substitute horse traction on the 
Ist May. 

Several of the newspapers published in Brussels 
severely criticise the action of the tramway company, 
and they are almost unanimous in their disapproval of 
the proposed change. La Gazette, in a long article on 
the subject, states that the adversaries of electric trac 
tion affirm that the cost per car kilometre is 4d. "À 
per car mile, whilst the advocates of the system 
tain that the cost is only 2}d. per car kilometre or 44. 
per car mile. That journal then goes into figures and 
endeavours to show that the cost per car mile in the 
two systems of traction, apart from the maintenance of 
the accumulators, is slightly less in the case of el 
cars. 

The action of the tramway company in abandoning 
the electric cars after four years’ service will no doubt 
be the death blow to accumulator traction in Belgium 
for some time to come, but it must be remembered 
the cars have been worked under disadvantageous con 
ditions. They are of small capacity, and the line 
traversed by them has some none too easy pee 
Moreover, although only three cars were provided: = | 
station in the Rue Juste-Lipse was arranged his 
machinery sufficient for working eight cars, and t 
in itself was a disadvantage, since the general ex nf 
of eight cars would be about the same as when hs à 
three were employed. It is to be regretted that 
cars will shortly disappear from the Brussels s 
but their failure commercially will doubtless caus 
English company working the Julien system to 6x ne 
greater care in carrying out the line now under 
struction in Birmingham. 


— 
| 
i 
| 
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ACCUMULATOR CARS IN PARIS. 


onths ago the Northern Tramway Com- 

the running of four electric 
an je on the line from Levallois to La Madeleine. 
og ears are self-contained or accumulator cars, and 
were originally started as an experiment to see whether 
accumulators could be satisfactorily employed. The 
electrical energy is supplied by Faure-Sellon-Volckmar 
cells having twin plates. The number of cells in each 
car is 108, and they are placed in 12 boxes, each con- 
9 cells in series. Each cell weighs 33 1bs., and 

the total weight of the battery is nearly 324 cwts. The 
twelve boxes are placed in four lockers, situated at 
the angles of the car, four carried at the front and 
eight at the back of the car. The connections are 
so arranged that on putting the cells in place, they 
are automatically grouped three in series, thus forming 


four groups of 27 cells each. These groups can for 


i urposes be coupled in four different ways. 
gr À ge in parallel or in two groups 

lel ; three groups can be run in series, the fourth 
being in parallel with one of the three others, or 
the four may be connected in series. There is pro- 
vided a fifth connection, which is obtained by means 
of an auxiliary commutator, which regulates the in- 
equality of the discharge caused by the third method of 
coupling up. These connections are effected by means 
of a commutator in the shape of a wooden cylinder, 
having contacts on its periphery. These contacts are 
connected to each other by inner pieces insulated from 
the metal axis of the cylinder. The positive and nega- 
tive poles of the four groups correspond to eight fixed 
brushes. The cylinder is operated by means of a 


crank. ‘ 


A Siemens motor, which is placed under the front 
of the car, runs normally at 1,000 revolutions, but a 
speed of 1,600 turns can be attained. The power is 
taken from the motor by an endless rope running over 
aset of gearing actuating the car, and which reduces 
the speed of the motor in the proportion of 26 to 1. 
The motor is reversed, and the car backed by means of 
a special arrangement, comprising double \/-shaped 
brushes. A single branch of the \/ of each brush touches 
the collector, but by causing the brushes to move by 
means of a lever the branches in contact are raised, and 
the other two are placed at 90°; thus the direction of 
the current is reversed, and consequently that of the 
car. The weight of the car is 34 tons, making, with 
accumulators, a total of 5 tons 24 cwts. The cars each 
carry 90 passengers, and run normally at 6? miles an 
hour. At this speed on the level the power required is 
4} electrical H.P. ; on an incline of 1 per cent., 8 H.P. ; 
on an incline of 2 per cent., 114 H.P. At 5} miles an 
hour, on a gradient of 3 per cent., 124 E.H.P. is re- 
quired ; and 15} E.H.P. is necessary on a 4 per cent. 
gradient. When running at 3 miles an hour on a 
gradient of 5 per cent, the E.H.P. is 10}. The French 
Electric Accumulator Company estimates that the cost 
of electric traction on the line in question amounts to 


centimes per car-kilometre, or about 43d. per car 
e, 


ELECTRICITY AS APPLIED TO STREET 
RAILWAYS. 


By FRANK J. SPRAGUE. 


(Concluded from page 333.) 


re À thus touched upon the characteristics such as I would 
sldaeation® y system of this kind, let us resume the con- 
delphia à our proposed line between New York and Phila- 

And try to form some idea of the electrical pressure which 


woul 
munber ef eared. the service which could be demanded, the 


be maintained, so could be handled, the speeds which could 


: the number of stations which would be re- 
ae. 10 operate the stations. We will assume for the purpose 
estigation an overhead conductor in the form o a solid 


where w = the "2 ht in net tons, m the miles 


rod one inch in diameter over each track, or, if you please, a 
smaller rod over each track and a main conductor making up the 
equivalent en + d proposed, and a track of equivalent capacity. 
I take this arbitrary size because it is convenient for the purposes 
of our calculations and because it falls well within the limit of 
diture which such a system would warrant., For instance 
the American Bell Telephone mg ré has a line of long distance 
telephone wires rounding from New York to Boston, a distance 
of about 300 miles, nearly three and a half times the distance 
which we are considering. On these poles are about 70 wires 
each of No. 12 copper. The gate area of these conductors is 
over 800,000 circular mils, and the total weight of oe on this 
line which is used simply for telephonic p , is about 40 = 
cent. more than the weight of two cop an inch in diame 
running from New York to Philadelphia. If the investment is a 
reasonable one in the telephone system, cannot we certainly con- 
sider it a reasonable one in that larger field of the transmission of 


power of which we are now s 


? 

As I have stated, of the ame À of trains which in 13 hours 
leave Jersey City for Philadelphia, twelve usually make only one 
or two stops. Allowing 60 cars this would be about one car every 
thirteen minutes. This interval of thirteen minutes is nearly as 
short as would be desirable between cars running at an average 
speed of a mile a minute, no matter how perfect the block system, 
and it would be necessary, possibly, to run these cars in double 
car units. We will assume for our purposes the size of a car such 
as is used on the elevated road of Brooklyn Bridge in New York, 
which would with motor and passengers weigh from 20 to 25 tons, 
or a total of, say, 50 tons for our unit. The formula to determine 
the size of conductor for a single transmission of car is 


15,666 n 
evp 


where n = the number of horse-power, l the distance in feet, = the 
potential at the motor,v the fall in potential and p the com- 
mercial efficiency of the motor. If we assume the station situated 
in the middle of the line ; that is, at the best point, and the work 
divided equally at the middle section on each side, then L being 
the length of line we have the formula 


= 


- 1,566 
This will be practically the same if the work is distributed 
over the entire line. : 
If more than one station is used then the formula will become 
15,666 m L 
4zuvf 5° 


that is, the size of the conductor would vary inversely as the 

square of the number of stations, if properly distributed. v ma 

be expressed as a fraction of &, and for practical purposes we 

let v = 1°9 of & and P, such that 

15, 
5,088 


that is P = about 93 per cent. Then we have 


37 nL | 
which may be expressed thus, that the size of the wire varies 
inversely as the square of the product of the number of stations 
and the electromotive force. 
We may also note that with any fixed size of conductor the 
electromotive force and the number of stations vary inversely, 
a somewhat important fact to remember. : 


We have another formula, one for the power required by a 
moving car, which is 


4 c+t 
H.P. = wm | 


hour, c the 

percentage of e expressed as a whole number, and ¢ the 
traction in pounds net ton. : 

As I have stated, we will assume in this formula that c equals 


zero, a consideration in which I am justified in express service on 
a road of the character I have outlined, with the relation of 
—— and traction given, and with the method of braking I have 
escribed. Our formula would then become, using 10 lbs. per 
ton as our average traction, 
2 


which substituted for n in the distribution formula gives us 
1,008 wm L 
E? 8? 
or substituting for L, 5,280 d, d being the number of miles between 
stations, 
5,322,240 w mL 
E? 82 


We have assumed for our conductors two rods an inch in diameter, 
and that the rail has the same resistance. Hence, substituting 


cM = 


_ for c mits value 2,000,000, we have 


2°66112 w md 
E = 


1°631 
of ds | 


| 
À | | 
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It will be noted that m, w and d, that is, number of miles per 
hour, weight handled, and distance over which operated, are all 
affected in the same way. Hence, with any value of # and s we 
can vary the relative values of w, m and d so long as we do not 
disturb the product. That is, we can halve the number of miles 
and double the 2 or double the distance and halve the running 
speed, keeping the weight hauled the same, and so on. For the 
total weight we can substitute the weight of each unit, c, and the 
number of units, b, thus making the formula 


b c d. 


For the line proposed d = 90, and we have 
15°66 . ,-— 


c. 


Taking our unit of two cars at 50 tons, the time intervals 


between them as 10 minutes, and 60 miles per hour as the mean 
speed, we have on the whole system 18 active units of two cars 
each, and 


, an 
| m be = 54,000 
which substituted in our formula is 
. 3,616 


which means that with one station in the middle, the potential at 
the motor farther from the station would be 3,616 volts, and near 
the station one-ninth higher. Can we handle it? Yes, in time, 
but perhaps not yet. Nor is there any necessity for doing so ; for 
if we increase the number of stations and go to a 3-wire, instead 
of a 2-wire system, making the track the b ce circuit, we would 
have motor potential as expressed by the following table :— 


Stations. Motor potential. 
Number. Miles apart. 2-wire. 3-wire. 
1 ove 3,616 1,808 
2 45 . 1,808 904 
3 30 EU 603 
4 — 904 452 


which last brings us down to ordinary street car practice, which 
is only — of what will be done in the effective handling 
tentials. 
, after all, it does not seem such a serious electrical problem, 
and certainly not one to shrink from. 

We can in another way illustrate the influence of the position 
and number of stations and the potential used. Suppose we had 
a station at Jersey City to supply the entire line as a certain 
potential over a conductor of the required size. If the station be 
moved to the centre, the weight of copper necessary is only one 
quarter. Use two stations properly spaced and the weight is 
quartered again. Double the potential and the weight is furtber 
quartered. Now use the 3-wire system and the weight is again 
quartered. So that by these very simple processes the original 
weight has been reduced 1°256 of the original. 

I do not think I need to point out further the value of a proper 
determination of electrical values in a problem of this character. 

We see then that the suppositious case is well within the range 
of possibilities. A 60-mile express service every ten minutes 
instead of 40 to a 45 mile service every hour, would revolutionise 
travel. Of the comforts of such a mode of travel I need not speak. 
That it will, in the not very distant future, be a fact, I know you 


_ all agree with me in hoping for. 


Discussion. 


Mr. ARMSTRONG, of Camden, N.J.: I want personally to thank 
Mr. Sprague for one of the most interesting papers to which I 
ever listened. The figures that he has given us, the explanations 
that he has made and the statements throughout his address, have 
been to me of the most intense interest. I was pleased with the 
legal position he took. As a lawyer I must commend him as a very 
good lawyer. Some of the matters he has stated were novel to me 
in the statement of them, but he stated such general principles, 
that I had to say I knew it all the time, but didn’t think of it. 

Mr. SPRAGUE : As to the statement of the investigation we have 
made, particularly into the motor power which has been used in 
central stations, the amount of power used, of course, depends 
upon the amount of traffic, the number of cars run, the schedule, 
the intervals between the cars, the grades. In fact, there are a 
great many questions which determine it. But we have very 
recently had an investigation made on five roads embracing every 

ible condition, and in a short time those will be published in 
etail, and the result, which will be interesting to you as central 
station operators, in the amount of operating power, the maximum 
per car, the minimum of current used. All these figures will be 
very exact, and they will be useful in determining the contracts 
which are sometimes entered into between electric railway com- 
panies and electric lighting associations. 

The cost of the operation of railways is very much less than we 
have claimed. Whenever we have asked the railway companies 
to give us this cost of operating their roads they reply, “ Well, 
when we were in the early stages of this business and it was 
necessary to bring us to a satisfactory condition of mind to sign a 
contract it was different. We find there are a great many elements 


of economy now we have reached there, and we would be glad if 
you would keep that element of economy out of sight, and do not 
publish it broadcast, because we do not want some legislative 

to come down on us and say, ‘ Reduce your fares to 4 cents. or 

7 or 8 tickets for 20 cents.’” So we have had, commercially 
speaking, to accede to that request. ; 

There will be gradually in many of our cities an amalgamation 
of the electric light and railway interests. It seems to me that 
is the natural outcome, and I know that oftentimes the same stock. 
holders are interested in both the electric light and railway com. 
panies. Iam going to have very soon, in a little town in 
Carolina, what I think is the most complete electrical station in 
the United States. Some associates and myself, being convinced 
that not only the electric light but the electric railway business 
was a good thing, from the experience we have had with it in the 
past two years, got hold of an electric lighting company that was 
earning a very reasonable dividend on its cost. The company had 
an electric railway franchise which was exclusive for 30 years, and 
which had been granted both by municipal and legislative action, 
It also had the general heros | privileges of condemning publi 
and private property. The rights being exclusive not only in the 
two towns, but for the vicinity, for 30 years, and there being 
railrvad there, and there being established an electric light interest 
there, and there being no gas company, we thought the op 
nity was an excellent one to carry out that idea which is always 
in the minds of electrical people, namely, the consolidating of 
electrical interests. We not only consolidate the electric part of 
it, but we consolidate the elements of management and personnel, 
We have different systems, the arc light system, the incandescent 
system, the power circuit and the railway circuit, all in the same 
building and under the same roof of the car sheds, and with all 
respect to the telephone interest, I think pretty soon we will have 
the telephone circuit. We are going to run telephone wires on 
the same poles with the others. We are going to demonstrate 


that it is quite possible to run a telephone circuit, an electric | 


railway pole line not only in conjunction with it, but in conjune. 
tion with electric lights and incandescent lamps. We hope this 
enterprise will be profitable and that there may be a great many 
other places in which the same thing can be done. 

Prof. Eaton of Liberty College: I would like to ask Mr. Sprague 
if he has any objection to stating what his principal reasons are 
for his conclusion that the storage battery system will not success 
fully compete with the overhead or direct wire system? — - 

Mr. SPRAGUE : It is this, the simple reason is that you cannot 
three times convert energy at the same economy that you can 
once. That is the first reason. Secondly, because you cannot 
carry a dead load of two tons around, aunocesmelfs, without 
energy—you cannot carry it around anyway, necessarily or other- 
wise, without energy. You must carry your storage battery and 

ou cannot get rid of that useless load. It weighs nearly two tons. 

t weighs as much as 35 or 40 passengers. It weighs more than 
your motor equipment ; it weighs more than your car con- 
sidered by itself; it weighs more than your iron trucks considered 
by themselves. We have to carry our motors around, we have to 
carry the trucks. the passengers, and the car bodies ; but to carry 
our storage battery is another thing. There are no 
batteries in existence, furthermore, whose storage capacity will 
pu of more than 26 or 30 horse-power being taken out of it. 

f you limit the weight or size of your battery, you reduce its 
capacity. On grades of 8 per cent., and that is about the maxi: 
mum which the adhesion of the rail will permit, you find a great 
difficulty ; you will use about 30 horse-power of mechanical energy, 
and the motor must develop that. There is no storage battery 
that you can put on a 16 foot grade to-day, out of which you can 
take that power for 30 minutes at a time; the capacity is not 
there. But when you get the overhead line or the underground 
coaductor, provided it is connected with a big engine and a lot of 
dynamos at the other end, you can demand from that station all 
your motor can carry. There is no storage battery which a com 
pany dare recommend for operation upon a 6 per cent. grade, or 


that you could run 160, 170, or 180 milesaday. The maximum - 


work of a storage battery per car, per day, is about 80 or possibly 
90 miles, and there are very few cars doing that. There are no 
storage battery cars in the United States that I am aware of, ! 
are working 18, 19, or 20 hours a day, as is the case with the direct 
system of supply. 
I hope, as cordially as any other man can, that the storage 
battery is going to be a success, but there is no question that its 
limitations are pretty clearly fixed and that it can never compete 
with direct sources of supply in capacity. There is no limitto 


the capacity of the motor or the amount of current you éan use 


from a direct source of supply. There is certainly a well totes 
narrow limit in the cuse of the storage battery. I say that 

all friendliness to the storage battery, because I am intere 
financially in one—or rather I should say one is finan 
interested in me. | 


Connecting or Disconnecting Electric Circuits") 
omitted to state in our last issue, March 21st, page o's 
with reference to the description and drawings ® ©» 
S. B. McLellan’s newly patented relay and continuous 
action bell, that Messrs. Price, Talbot & Co. of 
Ludgate Hill, London, &.C., are the sole agents 
manufacturers. 


| 
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Institution of Electrical Engineers, February 27th, 1890, 


Discuss Mr. Swinburne’s paper ‘ The Theory of Armature 
Reaction in Dynamos and Motors,” and on Mr. Esson’s paper, 
« Some Points in Dynamo and Motor Design.” 

(Authorised Abstract.) 


e commencement of the discussion proper, Mr. Esson 
Bs mg Bey remarks on the construction of the armature cores in 
the machines used as dynamos and motors. The Gramme 
and Pacinotti, he said, were built up of thin discs, whilst 
the Burgin had wire cores carried by six armed spiders. He 
thought the great difference between the E.M.F. of the latter 
when used as dynamo and motor might be due to the iron 
wires having been brought into electric contact by forcing 
the spiders in the rings and thus causing parasitic currents. 


He also corrected an error made in stating Mr. Ravenshaw’s | 


rule where, instead of the ampére-turns being 24 and 48 
times the area of the field aes. 35 and 70 times the area 
of the armature core should substitued. With reference 
to this rule, Mr. Esson said, if it were true, then by doubling the 

h of an armature the load might be doubled without giving 
rise to sparking. In his opinion the ampére-turns should remain 
the same. Again, Mr. Ravenshaw’s rule would, when applied to 
similar machines give the ampére-turns on armature propor- 
tional to the equare of radial depth of core, whereas this 
was shown to be proportional to the first power of the depth. 

Prof. Ayrton said he was particularly interested in Mr. Esson’s 
paper, because it contained so many experimental results. Refer- 
ring to Mr. Swinburne’s method of treating the subject he 

recated the use of the term “ magnetic potential,” where 
ifference of magnetic potential was meant. He also thought 
Mr. Esson’s term “working saturation,” was not to be re- 
commended, and that “working induction” would be much 
better. In his further remarks the Professor said he would con- 
fine himself chiefiy to three heads, which were brought out 
prominently in a paper on “ Electromotors,” by Prof. Perry and 
himself, in 1883, and about which considerable difference of 
opinion still existed. There were, Ist, the existence of magnetic 
Ing 2nd, the alteration of resistance of revolving armatures by 
induction ; and 38rd, motor construction for minimum weight. 
As regards magnetic lag, this, he said, had often been denied, but 
quite recently, Prof. Ewing had shown that such lag did occur, 
amounting in some cases to several minutes. With reference to 
the increased resistance of revolving armatures due to self- 
induction, he thought some misunderstanding existed, for Mr. 
Swinburne in his paper says that “ power cannot be lost by self- 
induction.” In their original paper, Prof. Perry and himself had 
given a formula for calculating this loss when the brushes were 


. placed at the neutral position, and this they confirmed experi- 


mentally. When, however, this condition is not fulfilled a modifi- 
cation is necessary. If the brushes could be placed at an absolutely 
non-sparking position the resistance of the armature would not be 
increased by rotation, for then a section leaves the brush and is 


thrown into circuit with the proper currentin itand hence no further 


E.M.F. is needed to bring the current up to its proper value. In 
fact the energy used in starting the current is supplied by the 
belt whilst the coil is short-circuited. He also said that in a 
dynamo with sparkless lead, the coils between the neutral line 
and the brushes acted as motor coils and assisted the rotation of 
the armature, whereas in a motor they act as dynamo coils and 
oppose the rotation. 

Before passing to the third heading reference was made to 
some remarks of Mr. Esson in the discussion on Mr. A. T. Snell’s 
paper of “Design of Motors,” read before the City Guilds’ Old 

tudents Association last year. Mr. Esson there said that the 
chief use of the series winding in compounded Manchester 


ynamos was to counteract the demagnetising action of the arma- — 


ture. To test this, experiments had been made on such a machine 
and it was found that out of 10,560 ampére-turns required at full 
= 2,660 were required to compensate for back induction, and 
»100 for loss due to resistance of armature. Commenting on 
. best, relation of iron to copper in armatures Prof. Ayrton 
im, à it a mistake to assume constant induction in the arma- 
ate or an increase of copper would mean greater excitation. 
mg À we excitation as fixed, Prof. Perry and himself had shown 
ar pe Soc., Vol. IX., p. 220) that maximum output was 
sa ined when the magnetic resistance of the space occupied by 
Pper was equal to that of the rest of the circuit. As regards the 


question whether motors should or should not be made different . 


they the speaker said that in an Immisch series motor 
the E M gere and as motor at the same speed and current 
prensa (neglecting self-induction) was 14 per cent. greater 
de ons the maximum possible effect of self induc- 
À Le a difference of 10 per cent. still remained. This 
field e Le confirmed by measuring the induction in the 
pr pe » both when a current was sent through the magnet 
: md and then through both magnets and armature, the 
case the nan’ at 1,400 revolutions as a motor. In the latter 
periments uction was 5 per cent. greater than in the former. 
ce on the characteristics of a magneto Gramme used 
26 à dynam A as à motor with equal lead and trail, show that 
vise. cp € curve falls, as in Fig. 15 of Mr. Esson’s paper, 
à motor the curve rises with increase of current. On 


trying the same experiments with a separately excited A Gramme 
the E.M.F. as a motor always increased with the current through 
the armature, whatever the strength of exciting current used, 
but as a generator the E.M.F. always decreased, and with a weak 
field became negative when the armature current increased. In 
conclusion, Prof. yg contended that the above experiments, 
as well as those of Mr. Esson on the Bürgin machine, proved con- 
clusively that a relatively powerful armature strengthens the 
field of a motor and weakens that of a dynamo. 
Mr. RavensHaw said that apart from their own merits Mr. 
Swinburne’s and Mr. Esson’s papers would be most useful in 
romoting discussion on the causes of sparking. As regards Mr. 
sson’s expression for the ampére-turns, which may be carried on 


an armature, he could not say that it held good in practice. He 


himself had experimented a dealon the subject, and the 
results seemed to point to the fact that for all sizes and shapes of 


well designed machines, their behaviour at the brushes would be 


very similar when the ratio between the ampère-turns and the 
total induction in the armature was the same. This he gave, not 
as à law, but as a result of his own experience, This experience, 
however, did not agree with that of Mr. Esson. | 

One machine, made for 4,000 watts, on which he had made many 
experiments had a very small distance between the pole pieces and 
armature core, and the pole pieces were rather close together. 
After testing it under these conditions up to 6,000 or 7,000 watts, 
he tried it with the field bored much larger, and also with the 
poles cut off until they cmbraced an angle of 90°. Under all these 
conditions the maximum ampére-turns it would carry without 
sparking appeared to be the same, the armature induction being 
kept constant. This machine was afterwards wound with a drum 
armature, and he had, built two other types of machines with 
the same area of armature core, both of which carried the same 
ampére-turns. 


Dynamo. Kilowatte.| Mr. Esson's Armature. 
1 | 4 pole 16 40,000 31 
2 | Under type 16 50,000 32°5 Gramme 
8 | Gramme field | 16 70,000 28'5 ; 
4 | Under type 6°5 36,000 72 1 
5 | Over type 65 62,000 67 
6 | Over type 6°5 73,000 64 Drum 
7 | Over type 46 151,000 61 
8 | Over type 46 220,000 60 


The above table shows Mr. Esson’s coefficient for these three 
machines. According to Mr. Esson, No. 4 should have carried 
double the ampére-turns on No. 6; but, as a matter of fact, No. 6 
sparked decidedly the least. No. 8 was built when copper was 
very expensive, and was in all other respects the same as No. 7, 
excepting that it had a large armature, large polar surface, and a 
very short air space. Both machines were sparkless, but began to 
spark at about 50 per cent. above full load. No. 1, 2, and 8 were 
of entirely different design, agreeing only in the area of the arma- 
ture core. They all behaved in exactly the same way at the 
brushes when working with the same number of ampére-turns on 
the armature, All the eight machines sparked a good deal with 
50 per cent. more load than that given in the table. Mr. Esson 
had said that if the length of the armature was increased, the 
ampére-turns must be kept constant. In reply to this, Mr. 
Ravenshaw said he built all his machines in sets of three, the only 
difference between the largest and smallest of each set being in 
the Jength of the armature and magnet cores, and the ampére- 
turns on the armature were increased in the same proportion. 
In Gramme armatures the output was limited by sparking, but 
with drums it was limited by heating, for the ampére turns which 
cauld be carried by the latter were at least double ‘those of the 
former. Speaking of magnetic leakage, Mr. Ravenshaw said most 
engineers seemed to think it impossible to calculate. it with cer- 
tainty ; but this was erroneous, for he had been in the habit of 
calculating the leakage from the drawings for some years past, 
and always obtained accurate results. This is important, as he 
finds that the leakage may be as high as 45 per cent., and as low 
as 20 per cent. 

Mr. Kapp stated that the two papers under discussion would 
form very important landmarks in the development of the dynamo, 
and said the subjects treated in them had been brought into pro- 
minence by the use of large machines. According to Mr. Swin- 
burne, the limiting diameter of armatures in two-pole machines 
was about 40 centimetres, but he (Mr. Kapp) had, by in- 


creasing the dimensions of all the parts proportionately, made 


dynamos with 50 cm. armatures, and others gone still higher. 
Referring to formula (2) in Mr. Swinburne’s paper, he asked 
whether the coefficient, m, was correct, for, as given, the length of 
the armature was not taken into account. His own experience 
gave coefficients varying from 0‘12 to 0°18, instead of from 0°08 
to 0085. He also found that the magnetic leakage resistance in 
English measure for two-pole dynamos of the upright type was 


expressed by the formula = and for the inverted type by 


fas where J and d are the length and diameter of the arma- 
e 


ture in inches, As regards reversing pole pietes he said that they 
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were brought out about five ry ago by Mather. Coming to Mr. 
Ezson’s r, Mr. Kapp wished to add one device for equalising 
the field in single magnet machines, which had been omitted 
from the interesting collection given This device consists in 
making the upper horns, b, fig. 7, rather longer than the lower 
ones. As regards the ratio of armature to field section, 
he thought the remarks made were only applicable to badly 


designed machines, for in good dynamos there was no room 


for such radical "46 da The agreement of Mr. Esson’s 
coefficients in Table IL. he said, was rather surprising at 
first sight, but on examining the formula it may be seen to be 
equivalent to saying that the maximum ampére-turns on an arma- 
ture may be an gg to the ampére-turns on the field magnets 
required to produce a given induction in the armature, a not un- 
natural conclusion. His own opinion was that both Mr. Esson and 
Mr. Ravenswaw loaded the machines too heavily. As a rough 
rule he found that the expression ampére-turns on armature 


= 1,000 ( d — 5), where d is the diameter in inches agreed, vary | 


well with his practice. He cordially endorsed Mr. Esson’s remarks 
on the small rise of temperature allowed by the Admiralty, for a 
rise 11° C. meant enormous machines for their output. On the 
other hand, he usually allowed more cooling surface than Mr. 
Esson, his rule being 1°5 and 2:5 square inches per watt wasted in 
armature and magnets respectively. Referring to the relation 
between size and output, Mr. Kapp thought the exponent 24 given 
by Mr. Esson was rather low, for from actual tests on machines with 
armatures varying from 7 to 13 inches in diameter he found that 
for Gramme winding the output varied from d** to d*7, and for 
drums from d** to d**. 


Mr. FarquHarson said he thought the Admiralty rule for limit- 
ing rise of temperature had been misunderstood, and in Mr. 
Esson’s paper it was wrongly stated, for the rise permitted was 
80° F., and not 11°C. The method of testing adopted by the 
Admiralty was to take the temperature outside the insulation 
immediately the machine was stopped. This temperature was by 
no means the same as that within the conductor, for he had known 
the outside temperature to rise for 20 minutes after the machine 
was stopped. Keeping this fact in view, together with the long 
continuous runs (sometimes amounting to 24 days and nights), 
to which ship lighting mg may be subjected, he thought the 
Admiralty were justified in fixing the limiting temperature low 
enough to be safe for all machines. As a proof that the rule was 
not impracticable he mentioned that all of 12 machines, already 
delivered this year, were well within the limit allowed. 

Mr. A. T. SNELL, speaking of machines run as dynamos and as 
motors, said he always found it possible to get a greater output 
at a given when running as a motor, and that the trail as a 
motor was always less than the lead as a dynamo. In fact, with 
motors used for tramcars they worked without lead, and run in 
either direction with the same pair of brushes. Another point, in 
which motors differed from dynamos, was the possibility of using 
very thick brushes with advantage in the former, whereas in the 
latter such a proceeding proved disastrous. These differences 
seemed to him to show that the magnetic distribution in generators 
and motors are not the same, and that in dynamos the field was 
more straggling and subject to greater distortion. Referring to 
Mr. Esson’s formule for the loading of armatures, Mr. Snell said 
he had tested it on machines with which he was acquainted, and, 
although he found a certain agreement, this was by no means so 
close as the numbers given in the paper. He himself had been in 
the habit of using the formula : 


Electrical horse-power = 1 d? n k, 


where J and d are the length and diameter of the armature, n the 
ed, and k a constant; and this gave close approximations where 
e armatures have the same proportions. Alluding to rise of 
temperature in a machines after long runs, he mentioned that 
in some machines designed to work between 50 and 100 H.P. this 
amounted to 50° F., the temperature being taken on the wire on 
the inside of the cylinder armatures. 
The discussion was then adjourned to the 13th of March. 


Marcu 18th. 


Adjourned discussion on Mr. Swinburne’s and Mr. Esson’s 

papers. (Authorised abstract.) 

rof. AyRTON exhibited curves representing results of experi- 
ments on the Gramme magneto and Gramme dynamo when run 
as motors and per which he described on the 27th ult. 
Another curve showed similar results obtained with a Manchester 
dynamo separately excited with half its normal current. In this 
machine, run as a generator with a lead of 11°, the E.M.F. 
decreases with increase of current in the armature, whereas when 
run as a motor with a trail of 11° the E.M.F. rises under the 
same conditions: From these observations he concluded that 
Mr. Swinburne and Mr. Esson were wrong in saying that the 
back E.M.F. in a motor could not be 
E.M.F. in a dynamo working under the same conditions as to 
8 and current. The secret of obtaining this increased 

-M.F. in motors was, he believed, the employment of a rela- 
tively powerful armature. 

Mr. WiLLans, referring to Mr. Esson’s remarks relating 
to the magnetic ie on armatures of single magnet machines, 
said the inverte type 
could be adopted, for by employing those of the upright 
type (fig. 9) the magnetic pull could be caused to support the 


eater than the forward. 


described (fig. 5) was the worst that 


weight of the armature and the supposed defect converted inty 
distinct advantage. Speaking of the Admiralty tem A 
limit, criticised by Mr. Esson and Mr. Kapp, he said that in 
testing the combined efficiency of engines and di 
dynamos they had, with machines that run cool, obtained g4 
85 per cent. of the indicated horse power available at the ayaa, 
terminals. On the other hand, machines that get hot nee 
yielded more than 70 per cent. Whilst ing with the 
Admiralty that the rise of temperature allowable should be small, 
he objected to the method of taking the temperature ; this 
he characterised as being more a test of the heat condueti ity of 
the — and thermometer than of the temperature of the 
machine. 
Prof. ForBes said that both authors had touched upon very 
important points which had not been previously discussed à 
public. As regards Mr. Swinburne’s paper, he said non-mathe 
matical readers should not accept unreservedly all the conclusions 
there arrived at, for some of them are admittedly based op 
approximations and assumptions which are not always fulfilled in 
practice. Nevertheless, he considered the treatment a step in the 
right direction. He could not accept Mr. Swinburne’s statement 
that self-induction prevents waste of power, for all sparking is due 
to self-induction, and consequently it causes a waste of power, 
Another point about which he had grave doubts was the 
efficacy of the method of throttling cross induction show 
in figs. 3 and 4. His own (Prof. Forbes’s) opinion was that 
such methods would tend to concentrate the lines about 


A 


B and »p, whilst the field at a and c would be relatively weak. 
He also thought that by partly filling up the space at 5, a 
greater induction through the armature would be obtained. 
Referring to the reversing pole pieces described, he thought 
them ingenious but open to considerable objection, and 
believed other and better means of preventing sparking would be 
devised. Coming to Mr. Esson’s paper, he said the remarks 
respecting the utility and accuracy of calculating the waste 
field, were directly opposed to his own opinion on the subject, 
and also to the experience of Mr. Ravenshaw. This point, he 
thought, gave a good instance of how some self 
“practical men” object to spend the few hours necessary 
calculate the waste field, and prefer spending a month’s labour 
in making a machine with all its attendant expense, in order to 
obtain experimentally results which could have been readily derived 
by calculation. 
many experimental results given in his paper and on the valuable 
and interesting way in which he had treated the subject of loss 
hysteresis illustrated by fig. 14, and the distortion of the 
produced by the armature current. His own experience with 
non-commutating d os had brought the latter phenomenon 
prominently before him, for he had found the E.M.E. at full load 
to be about half it value at no load. This he attributed to the 
fact that a given demagnetising force produces a much grea 
change of induction than that produced by an equal wy Oy 
force when the iron is not saturated. Referring to the loads 
carried by armatures, he considered that the limit should not 
be fixed by sparking, but rather by questions of heating 4 
efficiency. Armatures designed on the latter lines should then 


examined by the light of Mr. Esson’s formula, and if they do no 


satisfy the non-sparking condition, must be modified accordingly. 

Mr. Morpey regretted that Mr. Swinburne’s paper was not pie 
so fully as it was read. He did not agree with Prof. Forbes mt 
the result of reducing cross induction by the methods shown 
figs. 3 and 4 of Mr. Swinburne’s paper ; in fact, he considered 
plan quite natural and it was very effective in well 
machines. He thought that subsidiary or reversing pole pieces 
would not be practical and that sparking is generally due to ore 
loading ; a better plan of preventing sparking would be tu 
the additional length of armature which the pole pieces req 
for lengthening the main core, thereby reducing over ot 

Mr. SwiNBURNE here pointed out that the devices were Pree 
merely to prevent sparking, but to reduce the back-turms, a 
diminishing or rendering unneccessary the series windings 
machines for constant E.M.F 


Mr, Morpry (continuing) referred to “small sit spe? 


[MARK 28, 1990, 


Prof. Forbes congratulated Mr. Esson on the 
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» and said Mr. Swinburne was once a great advocate 
such machines as well as of “large output dynamos.” 
ever, as far as he was aware, no great p had been made 

with either variety, for makers seem to have come back to 
machines having moderate air spaces and of moderate output. 
Speaking of “ high tension constant current dynamos,” he said 
many difficulties were met with in smooth commutator machines 
under varying load. The Brush machine had been tried shunt 
wound, but it would not excite at small loads, and at large loads 
it fiashed round. The supposition as to the cause of excessive 
heating of the trailing horn der on slip 13 was not satisfactory, 
for the same corner heats if t e machine be run as a motor, only 
not quite 80 much. The effect is probably due to the magnetic 
tufts from the Pacin>tti projections. In discussing methods of 
measuring temperature of machines, he said this was sometimes 
done by measuring the resistance of the armature when hot; but 
this was not to be relied upon, for owing to expansion and conse- 
quent change of contact resistance atthe soldered — the resist- 
ance hot might be less than when cold. Referring to Prof. 
Ayrton’s remarks on the construction of “light-weight motors,” 
_ Mordey said such machines were like “large output ” dy- 
namos, in not being successful in practice. He then read abstracts 
from Profs. Ayrton and Perry’s paper on “ Electro-motors, &c.,” 
which, in his opinion, had retarded rather than advanced motor 
design. He contended that, both in dynamos and motors, an 
armature which produces no appreciable field is the best. As 
“ magnetic lag,” he said that any such lag of practical 
importance would prevent E.M.F. being proportional to speed. 
Experiments on à Victoria Brush machine showed that from 200 
to 1,200 revolutions per minute the E.M.F. curve was a straight 
line, in spite of eddy currents, which increase as the square of the 


Prof. Ayrton here remarked that Dr. Thompson, who agrees 
with Mr. Mordey as to the non-existence of magnetic lag, entirely 
disagrees with him on the question of E.M.F. being proportional 


to 

. Morpey, in reply, said he was not answerable for Dr. 
Thompson’s statements; but he was quite sure that in ‘well-made 
machines he had tested the E.M.F. was exactly proportional to 


Mr. Sayers questioned the accuracy of Mr. Swinburne’s 
view of the action of coils short-circuited by the brushes, 
and thought the various statements were not consistent. The real 
effect was a diminution of the induction in dynamos, and an 
increase in motors. He had made many experiments on the sub- 
ject, and invariably found that for a given speed and current the 

.M.F. of a machine run as a motor was greater than when used 


_ asa dynamo, and the same thing is shown, with one solitary ex- 


ception, in Table IV. of Mr. Esson’s paper. Laminating the cores 
has the effect of decreasing the divergence. One serious cause of 
sparking, which had not been referred to in either paper, was the 
want of accuracy in making all the sections and commutator bars 
exactly alike, and spacing them with rigorous exactness round the 
armature. In his opinion, nothing short of the accuracy obtained 
by engineers in cutting wheels would effectually overcome spark- 
ing. Neglect of such precaution causes variation in the non- 
sparking position, the result of which may sometimes be seen in 
some segments being marked whilst the other remain perfect. 

Mr. Crompron said he wished to bring forward a few novelties 
not mentioned in either of the valuable papers under discussion, 
for although these papers deal with many interesting and impor- 
tant points in dynamo design, they do not say how the best 
machines of the day are being made. Several firms, notably 
Messrs. Siemens, he said, were turning out dynamos havi 
re ag undreamt of several years ago. The results mention 
ef Mr, Willans, for example, of a combined engine and dynamo 
<<. of' 84 or 85 per cent. showed that the commercial 
à < of the dynamo must be quite 93 per cent. The cause of 
1 nigh figure, he believed, was to be found in the much abused 
ar oy specifications, for all firms anxious to secure contracts 
a obliged to devise means for reducing the rise of tempera- 

, the result of which was greatly increased efficiency. In 
ur large machines difficulties presented themselves which 
ss Non. wea in small dynamos for example, as pointed out 
Poses winburne’s paper, the magnetic leakage across the 
race cavity of Gramme armatures become serious. On the 
the tag was inclined to agree with Mr. Swinburne’s remarks on 
ae ae of Gramme as compared with drum armatures. 
the Sweats eo said, still exists as to the necessity of insulating 

ds te ubs of drum armatures from the shaft; in his 
should Me Rae not necessary. The question as to what material 
mn - for transmitting the driving strain from the shaft 
alumini careful consideration ; he himself found 
rouze and delta metal fairly satisfactory, for they 


combine good mechanical strength with high electrical resistance. | 


er point requiring particular attention was the sub-division 
rest conductors in machines for large currents. The 
nel nie conserva in “bar armatures” due to Foucault 
por ay considerable, but by sub-dividing the bars into 
gel ee ars them through half a turn he had succeeded 
turthe ly - ucing this effect to about half its former value. A 
great he cg paru consists of forming the conductors from a 
traperzoidel fe of wires twisted together and compressed into a 
ion of the rm of the proper shape for the winding. In illus- 
Mr. Crompton Various methods of sub-division, above referred to, 
firm, § te ee Specimens of conductors made by his 
armatures he’ ~ the arrangement of the’radiating surfaces on 
* "€ said the question, does.jit pay to cover all the 


surface of the core with or to leave spaces between the 
sections to give increased surface, was still o to discussion. 
Referring to Mr. Mordey’s statement about the lessened resistance 
of hot armatures, he said he had never observed such an effect, 
and thought the joints in machines exhibiting such peculiarities 
must have been defective. In conclusion, Mr. Crompton 
replied to Mr. Esson’s remarks respecting dynamos, No. 4, 
Table II, by saying that this was the first machine in which the 
design had been influenced by the idea of magnetic resistance, 
and he was glad to see that its armature was the father of all 
modern ones of the Gramme t In support of this, he pointed 
out that the ratio of radial depth to diameter was 1 to 5, a propor- 
tion now almost universally adopted. 
The discussion was then adjourned to the 20th inst.. 
(To be continued.) . 


CORRESPONDENCE. 


Telephonic Specific Inductive Capacity. 

I beg permission to make a few remarks on the paper 
under the above title published in your last issue. | 

Dr. Jacques’s conclusions, as quoted at the head of 
the paper, lack intelligibility by the absence of units 
of measurement. Dr. Jacques was not alone in formu- 
lating the doctrine quoted. Mr. Preece and : Dr. 
Wietlisbach were in the same field, whether antici- 
patory or not is unimportant. For convenient refer- 
ence, I may remark that Mr. Preece’s views will be 
found in “ The Telephone ” (Preece and Maier), p. 122, 
&c. All agree on the importance of the factors quoted 
from Dr. Jacques, though, when reduced to figures, 
their conclusions differ. That, however, is a point of 
no importance here. 

Messrs. P. H. Safford and G. U. G. Holman state in 
their paper, that they “made an accurate series of 
measurements of the specific inductive capacity of the 
following substances when submitted to actual tele- 
phone currents,” and the following results amongst 
others are given :—“ Solid paraffin 2°0; cotton satu- 
rated with paraffin in vacuum (Faraday cable) 2°0; 
oa" boiled in paraffin (Patterson cable) 2'6 ; water 

I do not impugn the accuracy of these figures as 
applied to the substances, nor do I confirmthem. They 
may or may not be correct. What I do object to is the 
inclusion of the words which I have quoted in italics. 
Scigntific and technical accuracy require their omission. 
Cotton boiled in paraffin is not Patterson cable, nor a 
correct description of its insulating substance. 

Further on we have the following in greater detail :— 

“ If the wires are wound with cotton, and then boiled 
in paraffin, as they are in making Patterson cables, the 
specific inductive capacity is raised to 2°6,an inerease 
of 30 per cent., which we have seen, is a very great 
detriment.” 

- Again does scientific and technical accuracy require 
pr omission from the paper of the words quoted in 
italics. 

When they are so omitted, the whole edifice which 
has been so laboriously raised tumbles down, as I will 
endeavour to show. 

The elements of the Patterson cable may or may 
not be generally known, but scientific investigators, 
writing directly upon the subject, might at least 
be expected to be familiar with them. The informa- 
tion is not difficult to obtain. It may be found in the 
Patent Offices of the United States and the United 
Kingdom. It has been published in trade catalogues, 
to my knowledge, since 1883, and was probably earlier. 
A brief notice of the cable appeared in your columns 
on January 17th, 1885 (Vol. XVI., p. 46), from. which I 
extract the following :— 

“ Another, and not less important feature of the 


process (of filling), is to reduce the specific inductive 


capacity of the insulating material at least 15 per cent.” 
I need not occupy your space by saying why this is 80. 
The evidence is, of course, ex parte. I shall be happy 


to prove it if called in question. 


The insulating material mentioned is paraffin. The 
figure given in the table for solid paraffin is 20. It is 
reasonably near standard authorities, otherwise I 
should have some hesitation in adopting it, even for 
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were brought out about five years ago by Mather. Coming to Mr. 
Esson’s paper, Mr. Kapp wished to add one device for equalising 
the field in single magnet machines, which had been omitted 
from the interesting collection given This device consists in 
making the upper horns, b, fig. 7, rather longer than the lower 
ones. As ee the ratio of armature to field section, 
he thought the remarks made were only applicable to badly 
designed machines, for in good dynamos there was no room 
for such radical changes. The agreement of Mr. Esson’s 
coefficients in Table IL, he said, was rather surprising at 
first sight, but on examining the formula it may be seen to be 
equivalent to saying that the maximum ampére-turns on an arma- 
ture may be proportional to the ampére-turns on the field magnets 
nd me to produce a given induction in the armature, a not un- 
natural conclusion. His own opinion was that both Mr. Esson and 
Mr. Ravenswaw loaded the machines too heavily. As a rough 
rule he found that the expression. ampére-turns on armature 
= 1,000 ( d — 5), where d is the diameter in inches agreed, vary 
well with his practice. He cordially endorsed Mr. Esson’s remarks 
on the small rise of temperature allowed by the Admiralty, for a 
rise 11° C. meant enormous machines for their output. On the 
other hand, he usually allowed more cooling surface than Mr. 
Esson, his rule being 1°5 and 2°5 square inches per watt wasted in 
armature and magnets respectively. Referring to the relation 
between size and output, Mr. Kapp thought the exponent 24 given 
by Mr. Esson was rather low, for from actual tests on machines with 
armatures varying from 7 to 13 inches in diameter he found that 
for Gramme winding the output varied from d** to d*’, and for 
drums from d** to d**. 

Mr. FARQUHARSON said he thought the Admiralty rule for limit- 
ing rise of temperature had been misunderstood, and in Mr. 
Esson’s paper it was wrongly stated, for the rise permitted was 
30°F., and not 11°C. The method of testing adopted by the 
Admiralty was to take the temperature outside the insulation 
immediately the machine was stopped. This temperature was by 
no means the same as that within the conductor, for he had known 
the outside temperature to rise for 20 minutes after the machine 
was stopped. Keeping this fact in view, together with the long 
continuous runs (sometimes amounting to 24 days and nights), 
to which ship lighting dynamos may be subjected, he thought the 
Admiralty were justified in fixing the limiting temperature low 
enough to be safe for all machines. Asa proof that the rule was 
not impracticable he mentioned that all of 12 machines, already 
delivered this year, were well within the limit allowed. 

Mr. A. T. SNELL, speaking of machines run as dynamos and as 
motors, said he always found it possible to get a greater output 
at a given s when running as a motor, and that the trail as a 
motor was always less than the lead asa dynamo. In fact, with 
motors used for tramcars they worked without lead, and run in 
either direction with the same pair of brushes. Another point, in 
which motors differed from dynamos, was the possibility of using 
very thick brushes with advantage in the former, whereas in the 
latter such a proceeding proved disastrous. These differences 
seemed to him to show that the magnetic distribution in generators 
and motors are not the same, and that in dynamos the field was 
more straggling and subject to greater distortion. Referring to 
Mr. Esson’s formule for the loading of armatures, Mr. Snell said 
he had tested it on machines with which he was acquainted, and, 
although he found a certain agreement, this was by no means so 
close as the numbers given in the paper. He himself had been in 
the habit of using the formula : 


Electrical horse-power = 1 d? nk, 


where 1 and d are the length and diameter of the armature, n the 
ed, and k a constant ; and this gave close approximations where 
e armatures have the same proportions. Alluding to rise of 
temperature in large machines after long runs, he mentioned that 
in some machines designed to work between 50 and 100 H.P. this 
amounted to 50° F., the temperature being taken on the wire on 
the inside of the cylinder armatures. 
The discussion was then adjourned to the 13th of March. 


Marcu 18th. 


Adjourned discussion on Mr. Swinburne’s and Mr. Esson’s 
papers. (Authorised abstract.) 

rof. AYRTON exhibited curves representing results of experi- 

ments on the Gramme magneto and Gramme dynamo when run 


.as motors and generators, which he described on the 27th ult. 


Another curve showed similar results obtained with a Manchester 
dynamo separately excited with half its normal current. In this 
machine, run as a generator with a lead of 11°, the E.M.F. 
decreases with increase of current in the armature, whereas when 
run as a motor with a trail of 11° the E.M.F. rises under the 
same conditions: From these observations he concluded that 
Mr. Swinburne and Mr. Esson were wrong in saying that the 


back E.M.F. in a motor could not be greater than the forward. 


E.M.F. in a dynamo working under the same conditions as to 
LE and current. The secret of obtaining this increased 

-M.F. in motors was, he believed, the employment of a rela- 
tively powerful armature. 

Mr. WiLLaNs, referring to Mr. Esson’s remarks relating 
to the magnetic geod on armatures of single magnet machines, 
said the inverted type described (fig. 5) was the worst that 
could be adopted, for by employing those of the upright 
type (fig. 9) the magnetic pull could be caused to support the 


weight of the armature and the supposed defect con 
distinct advantage. Speaking of the Admiralty ‘a abs 
limit, criticised by Mr. Esson and Mr. Kapp, he said that in 
testing the combined efficiency of engines and dj 
dynamos they had, with machines that run cool, obtained 84 
85 per cent. of the indicated horse power available at the avian 
terminals. On the other hand, machines that get hot never 
yielded more than 70 per cent. Whilst with the 
Admiralty that the rise of temperature allowable should be small, 
he objected to the method of taking the temperature ; this method 
he characterised as being more a test of the heat conductivity of 
the — and thermometer than of the temperature of the 
machine. 
Prof. Forges said that both authors had touched upon very 
important points which had not been previously discussed à 
public. As regards Mr. Swinburne’s paper, he said non- 
matical readers should not accept unreservedly all the conclusions 
there arrived at, for some of them are admittedly based on 
approximations and assumptions which are not always fulfilled ip 
practice. Nevertheless, he considered the treatment a step in the 
right direction. He could not accept Mr. Swinburne’s statement 
that self-induction prevents waste of power, for all sparking is due 
to self-induction, and consequently it causes a waste of power, 
Another point about which he had grave doubts was the 
efficacy of the method of throttling cross induction show, 
in figs. 3 and 4. His own (Prof. Forbes’s) opinion was that 
such methods would tend to concentrate the li 


C B 
D A 
B C 


B and p, whilst the field at a and c would be relatively weak. 
He also thought that by partly filling up the space at x, s 
greater induction through the armature would be obtained. 
Referring to the reversing pole pieces described, he thought 
them ingenious but open to considerable objection, and 
believed other and better means of preventing sparking would be 
devised. Coming to Mr. Esson’s paper, he said the remarks 
respecting the utility and accuracy of calculating the waste 
field, were directly opposed to his own opinion on the subject, 
and also to the experience of Mr. Ravenshaw. This point, he 
thought, gave a good instance of how some self-designated 
“practical men” object to spend the few hours necessary t 
calculate the waste field, and prefer spending a month’s labour 
in making a machine with all its attendant expense, in order to 
obtain experimentally results which could have been readily derived 
by calculation. Prof. Forbes congratulated Mr. Esson on the 
many experimental results pe in his paper and on the valuable 
and interesting way in which he had treated the subject of loss 
hysteresis illustrated by fig. 14, and the distortion of the 
produced by the armature current. His own experience with 
non-commutating dynamos had brought the latter phenomenon 
prominently before him, for he had found the E.M.E. at full load 
to be about half it value at no load. This he attributed to the 
fact that a given demagnetising force produces a much greater 
change of induction than that produced by an equal magnetising 
force when the iron is not saturated. Referring to the loads 
carried by armatures, he considered that the limit should be 
be fixed by sparking, but rather by questions of heating ~ 
efficiency. Armatures designed on the latter lines should then 


examined by the light of Mr. Esson’s formula, and if they do not 


satisfy the non-sparking condition, must be modified accordingly: 
Mr. Morpey regretted that Mr. Swinburne’s paper was not peine 
so fully as it was read. He did not agree with Prof. Forbes mé 
the result of reducing cross induction by the methods sad pre 
figs. 3 and 4 of Mr. Swinburne’s paper ; in fact, he considere: 
plan quite natural and it was very effective in well d 
machines. He thought that subsidiary or reversing pole pie 


would not be practical and that sparking is generally due to oie 


loading ; a better plan of preventing sparking would be to u ei 
the additional length of armature which the pole pieces req 
for lengthening the main core, thereby reducing over | 

Mr. SWINBURNE here pointed out that the devices were pres 
merely to prevent sparking, but to reduce the back-turns, on 
diminishing or rendering unneccessary the series windings 
machines for constant E.M.F. 

Mr, Morpey (continuing) referred to “small air pee 
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machines as well as of “large output dynamos.” 
However, a8 far as he was aware, no great p had been made 
with either variety, for makers seem to have come back to 
machines having moderate air spaces and of moderate output. 
Speaking of “ high tension constant current dynamos,” he said 
many difficulties were met with in smooth commutator machines 
under varying load. The Brush machine had been tried shunt 
wound, but it would not excite at small loads, and at large loads 
flashed round. The supposition as to the cause of excessive 
heating of the trailing horn | sus on slip 13 was not satisfactory, 
for the same corner heats if the machine be run as a motor, only 
not quite 80 much. The effect is probably due to the magnetic 
tufts from the Pacinstti projections. In discussing methods of 
measuring temperature of machines, he said this was sometimes 
done by measuring the resistance of the armature when hot; but 
this was not to be relied upon, for owing to expansion and conse- 
quent change of contact resistance at the soldered joints, the resist- 
ance hot might be less than when cold. Referring to Prof. 
gg remarks on the construction of “light-weight motors,” 
. Mordey said such machines were like “large output” dy- 
namos, in not being successful in practice. He then read abstracts 
from Profs. Ayrton and Perry’s paper on “ Electro-motors, &c.,” 
which, in his opinion, had retarded rather than advanced motor 
‘on. He contended that, both in dynamos and motors, an 
armature which produces no appreciable field is the best. As 
“ magnetic lag,” he said that any such lag of practical 
importance would prevent E.M.F. being proportional to speed. 
iments on a Victoria Brush machine showed that from 200 

to 1,200 revolutions per minute the E.M.F. curve was a straight 
line, in spite of eddy currents, which increase as the square of the 


» and said Mr. Swinburne was once a great advocate 
such 


Prof. Ayrton here remarked that Dr. Thompson, who agrees 
with Mr. Mordey as to the non-existence of magnetic lag, entirely 
disagrees with him on the question of E.M.F. being proportional 


to 

. Morpey, in reply, said he was not answerable for Dr. 
Thompson’s statements; but he was quite sure that in’ well-made 
machines he had tested the E.M.F. was exactly proportional to 


Mr. Sayers questioned the accuracy of Mr. Swinburne’s 
view of the action of coils short-circuited by the brushes, 
and thought the various statements were not consistent. The real 
effect was a diminution of the induction in dynamos, and an 
increase in motors. He had made many experiments on the sub- 
ject, and invariably found that for a given speed and current the 
E.M.F. of a machine run as a motor was greater than when used 
as a dynamo, and the same thing is shown, with one solitary ex- 
ception, in Table IV. of Mr. Esson’s paper. Laminating the cores 
has the effect of decreasing the divergence. One serious cause of 
sparking, which had not been referred to in either paper, was the 
want of accuracy in making all the sections and commutator bars 
exactly alike, and spacing them with rigorous exactness round the 
armature. In his opinion, nothing short of the accuracy obtained 
by engineers in cutting wheels would effectually overcome spark- 
ing. Neglect of such precaution causes variation in the non- 
sparking position, the result of which may sometimes be seen in 
some segments being marked whilst the other remain perfect. 

Mr. Crompton said he wished to bring forward a few novelties 
not mentioned in either of the valuable papers under discussion, 
for although these papers deal with many interesting and impor- 
tant points in dynamo design, they do not say how the best 
machines of the day are being made. Several firms, notably 
Mesers. Siemens, he said, were turning out dynamos havin 
efficiencies undreamt of several years ago. The results mentione 
_ Mr. Willans, for example, of a combined engine and dynamo 
on of' 84 or 85 per cent. showed that the commercial 
à = of the dynamo must be quite 93 per cent. The cause of 
: ; in figure, he believed, was to be found in the much abused 
tad oe specifications, for all firms anxious to secure contracts 
ng: obliged to devise means for reducing the rise of tempera- 

, 2: result of which was greatly increased efficiency. In 
cn g large machines difficulties presented themselves which 
in in small dynamos for example, as pointed out 
rh winburne’s paper, the magnetic leakage across the 
rer ù cavity of Gramme armatures become serious. On the 
‘he e was inclined to agree with Mr. Swinburne’s remarks on 
le À Lg ge of Gramme as compared with drum armatures. 
ds on ubt, = said, still exists as to the necessity of insulating 

# mag + ubs of drum armatures from the shaft; in his 

ald be — 2e necessary. The question as to what material 
arme À or transmitting the driving strain from the shaft 
rer in es required careful consideration ; he himself found 
rorze and delta metal fairly satisfactory, for they 


come good mechanical strength with high electrical resistance. | 
of 


er point requiring particular attention was the sub-division 
one conductors in machines for large currents. The 
in “bar armatures ” due to Foucault 
sections ain considerable, but by sub-dividing the bars into 
ia largely soa ting them through half a turn he had succeeded 
turthee LA ucing this effect to about half its former value. A 
great Bus page pur consists of forming the conductors from a 
traperzoidel f of wires twisted together and compressed into a 
ion of th _ of the proper shape for the winding. In illus- 

, Crompton rer methods of sub-division, above referred to, 
yd n € ae Specimens of conductors made by his 
armatures, he g A the arrangement of the'radiating surfaces on 
* He sald the question, does {it pay to cover all the 


surface of the core with copper or to leave spaces between the 
sections to give increased surface, was still open to discussion. 
Referring to Mr. Mordey’s statement about the lessened resistance 
of hot armatures, he said he had never observed such an effect, 
and thought the joints in machines exhibiting such peculiarities 
must have been defective. In conclusion, Mr. Crompton 
replied to Mr. Esson’s remarks respecting dynamos, No. 4, 
Table II, by saying that this was the first machine in which the 
design had been influenced by the idea of magnetic resistance, 
and he was glad to see that its armature was the father of all 
modern ones of the Gramme t In support of this, he pointed 
out that the ratio of radial depth to diameter was 1 to 5, a propor- 
tion now almost universally adopted. 
The discussion was then adjourned to the 20th inst.. 
(To be continued.) 


CORRESPONDENCE. 
Telephonic Specific Inductive Capacity. 


I beg permission to make a few remarks on the paper 


under the above title published in your last issue. 

Dr. Jacques’s conclusions, as quoted at the head of 
the paper, lack intelligibility by the absence of units 
of measurement. Dr. Jacques was not alone in formu- 
lating the doctrine quoted. Mr. Preece and Dr. 
Wietlisbach were in the same field, whether antici- 
patory or not is unimportant. For convenient refer- 
ence, I may remark that Mr. Preece’s views will be 
found in “ The Telephone ” (Preece and Maier), p. 122, 
&c. All agree on the importance of the factors quoted 
from Dr. Jacques, though, when reduced to figures, 
their conclusions differ. That, however, is a point of 
no importance here. 

Messrs. P. H. Safford and G. U. G. Holman state in 
their paper, that they “made an accurate series of 
measurements of the specific inductive capacity of the 
following substances when submitted to actual tele- 
phone currents,” and the following results amongst 
others are given :—“ Solid paraffin 2°0; cotton satu- 
rated with paraffin in vacuum (Faraday cable) 2°0; 
“ris boiled in paraffin (Patterson cable) 2'6; water 


I do not impugn the accuracy of these figures as 
applied to the substances, nordolconfirmthem. They 
may or may not be correct. What I do object to is the 
inclusion of the words which I have quoted in italics. 
Scigntific and technical accuracy require their omission. 
Cotton boiled -in paraffin is not Patterson cable, nor a 
correct description of its insulating substance. 

Further on we have the following in greater detail :— 

“ If the wires are wound with cotton, and then boiled 
in paraffin, as they are in making Patterson cables, the 
specific inductive capacity is raised to 2°6, an inerease 
of 30 per cent., which we have seen, is a very great 
detriment.” 
- Again does scientific and technical accuracy require 
om omission from the paper of the words quoted in 
italics. 

When they are so omitted, the whole edifice which 
has been so laboriously raised tumbles down, as I will 
endeavour to show. 

The elements of the Patterson cable may or may 
not be generally known, but scientific investigators, 
writing directly upon the subject, might at least 
be expected to be familiar with them. The informa- 
tion is not difficult to obtain. It may be found in the 
Patent Offices of the United States and the United 
Kingdom. It has been published in trade catalogues, 
to my knowledge, since 1883, and was probably earlier. 
A brief notice of the cable appeared in your columns 
on January 17th, 1885 (Vol. XVL., p. 46), from. which I 
extract the following :— 

“ Another, and not less important feature of the 


process (of filling), is to reduce the specific inductive 


capacity of the insulating material at least 15 per cent.” 
I need not occupy your space by saying why this is 60. 
The evidence is, of course, ex parte. I shall be happy 


to prove it if called in question. 


The insulating material mentioned is paraffin. The 
figure given in the table for solid paraffin is 2°0. It is 
reasonably near standard authorities, otherwise I 
should have some hesitation in adopting it, even for 
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argument, Let me assume it to be correct, and let me 
also assume. the correctness of the claim that the 
Patterson process reduces it by 15 per cent., and we 
have the capacity of the insulating material or 
materials, substance or substances of Patterson cable 
as 1°7 instead of 26!!! | 

Later in the paper we have a description of the 
Faraday cable, and then the following statement :— 

“Tt is possible that the inferiority of the Patterson 
cable, as compared with the Faraday, is due largely to 
the moisture retained in the cotton which we have seen 
has a capacity of 6-3.” 

It will be observed that there is no question about 
this “inferiority.” The casual listener or reader might 
well assume that it was clearly demonstrated by actual 
experience or was a matter of everyday knowledge. 
But on what is it based ? How is it arrived at? By 
taking some “ cotton boiled in paraffin,” and labelling 
it “ Patterson cable,” testing it and giving it a value; 
by dropping the words “ cotton boiled in paraffin,” and 
substituting therefor the words “ Patterson cable,” 
with which it was labelled. 

In the Patterson cable there is, of course, no “ moisture 
retained in the cotton.” Enquiry as to the process 
of manufacture would have shown the investigators 
that such is the case if they desired such knowledge. 
That moisture was retained in the cotton which they 
used for experiment is likely, since no mention is 
made of any precautions being taken to get it dry and 
keep it dry. | 

Had the words “ Patterson Cable” been omitted from 
the table, as they should have been, the paragraph 
would have read—and similarly throughout the paper 
—‘ the inferiority of the sample of cotton boiled in 
paraffin as compared with the sample of cotton satu- 
rated with paraffin in vacuum,” &c., &c. This might 
have been accurate, it would have been unobjection- 
able, and it would certainly have saved me inflicting 
upon you this letter. But would it have enabled the 
authors to accomplish the purpose the paper was appa- 


rently designed to serve ? 


In a paper so prevalent of errors on the one side, it 
is unlikely there is an entire freedom from errors 
on the other, but the general drift of the paper 
justifies me in assuming that the best case has been 
made out for the Faraday cable. Possibly it suffers from 
the inaccuracies of its friends, like the rest, but accord- 
ing to the paper, “ we have seen” that the capacity 
of its insulating substance is equal to solid paraffin, 2.e., 
20. Again, I do not assume the correctness of this 
tigure, but will take it for purposes of argument, and 
following the example of the authors in making com- 
parisons, I get Patterson 1°7., Faraday 20, which is 
clearly proof of the “ inferiority ” of the Patterson ! ! ! 

It is much to be preferred that a scientific parer 
should be criticised by a scientific and independent 
writer ; but if I am not much mistaken, the paper in 
question is far more of a commercial production than a 
scientific one, and it is, therefore, not so much out of 
place for me to criticise it. 

It is self-evident that the object of the paper was to 
advertise the supposed merits of a cable sailing under 
the honoured name of Faraday, and the supposed de- 
fects of other cables legitimately christened by the 
names of their inventors; and how are these ob- 
jects attained? By adopting entirely erroneous 
standards, and ingeniously misleading methods. The 
paper is simply a re-hash of well-known material 
as a framework for such an advertisement. So far 
as I am aware, the only element of newness about 
it is the statement that to measure capacity for tele- 
phone currents some new-fashioned methods are neces- 
sary—and what is the result? The capacity of paraffin, 
which forms the groundwork of the paper, is almost 
identical with that of established authorities, who, pre- 
sumably, adopted old-fashioned methods ; gutta-percha 
is exactly the same ; rubber is higher (it has doubtless 
sufficient elasticity to recover the shock); water I 
cannot compare, as I do not find it in available re-. 
ferences. It is unimportant whether it be 6:3 or 66°3, 
and was apparently only introduced in the table for the 


purpose of forming the foundation of one of the false 
premises I have endeavoured to expose. pis 

I think I am justified in protesting against snes 
paper being prepared and published to mislead learned 
societies, technical papers, and their readers. AGE 

The paper has dragged in the name of the Pattammy 
cable in comparison with the Faraday. The P 
cable is made by the company which I répresent hem 
(though I must take individually the responsibility of 
this letter). Who are the makers of the Faraday ? aug 
who is responsible for the production and dissemi 
of such a paper? For two students of a technical ingii. 
tute we may find some excuses on the score of igng. 
rance, though their capacity for specific and inductive 
misstatement is apparently high. If the Mr. W, W. 
Jacques who stood sponsor for the paper by presenting 
it to the Academy is the same as the Dr, Jacques 
quoted, it would be uncourteous to suggest the same 
ground of excuse for him. 

Does the responsibility lie beyond these sources ? 

I must apologise for the length and tone of this 
letter. The paper was, happily, exceptional, and’ neces. 


‘sitates exceptional treatment. 


Western Electric Company, ie: 
79, Coleman Street, E.C., | 


March 25th, 1890. 


Definitions of Physical Terms. 


From a paragraph in your last week’s issue it appears 
that my definitions of physical terms, as conveyed in 
the articles in Glasgow Herald, do not meet with your 
approval. Of course it isa very easy task to criticise 
anything ever written, and probably that which offers 
the easiest task for the critic is an article on a technical 
subject in which an endeavour has been made to treat 
it “popularly.” You can even find inaccurate state- 
ments of the kind you refer to in the popular lectures 
delivered by our most distinguished scientists. These 
inaccuracies arise not so much from ignorance of the 
correct definitions as from the extreme difficulty of 
putting in easily readable form, within reasonable 
limit and, in my case, within a short period of time, 
such information as will enable non-technical people 
to grasp the leading facts. I aimed at nothing more, and 
my articles have been taken in that light and have 
obtained praise from quarters to which I never looked 
for it. Had I been writing for the REVIEW I should 
of course have given the Poires) you have over and 

in fought for in your journal. 


March 24th, 1890. 


Far Distance Dynamo. 


I am obliged for Messrs. Bolling & Lowe’s expanded 
description of their double dynamo arrangement 
(which, however, I fully understood from their first 
letter, and admitted could clearly be made to do what 


was wanted), but regret that they have entirely ignored — 
the question that I asked, and, with your permission, © 


that I will now repeat. What special effect is pro 
duced on the main circuit by having the series coils on 
the field magnets of F. D. placed on a supplementary 
dynamo instead of on the main dynamo ? For ge 
if one compound dynamo alone is used, wound 80 88 
give at its terminals with normal speed. the ray 
E.M.F. of 110 volts, as supposed in Messrs. Bolling am 
Lowe’s last letter, and enough series turns are 4 
to its field coils to produce, when a current rs ts 
ampères is flowing, a total E.M.F. of 115 volts, W 19) 
to prevent this pressure from being increased to “A 
volts when the current is 100 ampéres, and 80 On 
roportion ? | 
I certainly was under the impression that 
were already so constructed when considered 2 « 
and until my question is answered must continu 


Unity is Strength. 
‘Liverpool, March 24th, 1890. 
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RAWSON UNITED, Lo. 


WHEATLEY KIRK, PRICE & GOULTY, 


ELECTRICAL AUCTIONEERS, VALUERS 


AND ARBITRATOR, 


12, QUEEN VICTORIA STREET, LONDON, E.C., 
And Albert Square, MANCHESTER. 1549 


LETTERS PATENT. 
PRES 


ployed. 

For the cation of this apparatus, any existing telegraph, telephone, or oth 
established cal circuits can conveniently be adapted for the carrying out of 
this invention, in additon to telegraph, telephone or other purposes. 


Price for Apparatus, £7 to £10, without connecting wires. 


For further information apply to T. & H. BLAMIRES, HUDDERSFIELD. 


BOROUGH OF BRIGHTON. 


To Electrical Engineers and Others. 


| N° is hereby pre that the Council of the said Borough 


will receive tenders from such willing to 
enter into contract for— dus 


A. The erection of an Engine and Boiler House, with chimne 
shaft, and other buildings, at the Corporation Electric Lighting 


Station in North Road in the said Borough. 


B. The supplying and fixing of two Lancashire Boilers, one 
~~ Furnace Tubular Boiler, and one feed-water heater. 
D = supplying and fixing of four sets of Steam Dynamos. 
E The supplying and fixing of Electrical Storage Batteries. 
ak e supplying and fixing of Electrical Instruments, apparatus 
liances. 


F. The supplying and fixin 
ne sl g of Electrical Cables, Wires, and 
ao in certain public streets in the Borough. : 
tions and of and other boxes, junc- 
connec i 
i tribution of electricity. ons and apparatus to be used in the 


the said 2 pu pme certain other works in connection with 


en nar be sent in for any one or more sections of the 


above by the letters A, B, C, D, E, F and G, or 
= abn of the works, but separate prices must be stated for 


e drawings and specification ma 

tender | y be seen, and ferms of 
je Le ed on or after the 18th instant, at the office of Mr. 
Cu. of Westminster Chambers, 1, Victoria 

Person. aot 86 my office at the Town Hall, Brighton. 
ever rnan to tender will be supplied with a copy of the 
receipt we — hy Les 5s., which will be returned on 
er w : 
pe Electrica sel 1 e specification attached, provided 


Electric Lights and endorsed ‘‘ Tender for 
- 8, 
Hall, Brighton, before ~ Soo e left at my office at the Town 


the 9th y of April, 1890, ‘clock in the forenoon on Wednesday, 


0 
ver is reserved to reject the lowest or any tender. 


T à Francis J. TILLSTONE, Town Clerk. 
own Hall, Brighton, March 6th, 1890. 2059 


shall consider such tender to be a bond | 


Ezgcrricaz Review office, 22, Paternoster Row, London. 


VULCANITE. 


HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse; F. WINTER, 
188, LONDON WALL WOOD STREET €E.O. 


EBONITE. .. 


EX. BONNELILA, 
Bvory and Dard Wood Turner, 
SPECIAL ATTENTION given to ELECTRICAL WORK, 
58, MORTIMER STREET, LONDON, W. 
Steam Works : 42, 43, Kirsy Street, HATTON GARDEN, E.C. 3568 


ANTED.—First-class Wireman to act as foreman, in laying 
Service mains and installation work.—Apply, ‘‘ The Ken- 

sington and Knightsbridge Electric Lighting Company, Limited, 
Kensington High Street, W. 3683_ 


LECTRICAL ENGINEERING.—Wanted, a gentleman who 

Vs has had some experience in electric lighting and mechanical 
engineering. Small salary given.—Apply by letter, stating ex- 
perience, to Electrical Department, 2a, Bishop’s Road, Pad- 
dington. 3684, 


ws TED, A MANAGER—for an electrical company—of good 
commercial ability.— Address, stating age, terms, and ex- 

ere je to “Lancashire Electric and Engineering Company, 
imited,”’ Chancery Lane, Bolton. 2641 


A YOUNG ELECTRICAL ENGINEER desires engagement 

either at home or abroad. Last two years in charge of in- 
stallation ; incandescent and arc; also projector work.—Apply, 
ELECTRICIAN,” Parkfield, Coventry Park, Streatham. 3661, 


Ae ee late manager to small firm, desires appoint- 
ment. Experienced in installation work, design and manu- 
facture of dynamos, electric light fittings, &c. Some connection. 
Moderate salary.— W.,” 7, Beaumont Road, Hornsey Rise, 
London, N. 3664. 


À MANUFACTURING ELECTRICIANS. — Experienced 
Electrical Draughtsman eg about four months’ engage- 
ment. Can introduce a good arc lamp; sample.—Address, No. 3665, 


Office of this Paper. 3665. 


LECTRICAL ENGINEER.—Practical hand at incandescent, 
arc, accumulator and station work, desires re-engagement, 
home or abroad. Good.references.—* S.,” Office of this paper. 3673 


TOREKEEPER (young man) seeks re-engagement; well 
experienced in the e; good references and testimonials. 
—“ A. B.,” 5, Berryfield Road, Walworth, S.E. 3667_ 


+ MAN (certificated) desires Engagement. Installation 
work or general testing. Salary no object.—‘ No 3,678,” 
Ezscreicaz Review office, 22, Paternoster Row, London. 3678 


LECTRICAL ENGINEER requires Re-engagement. Good 

all-round experience. Moderate salary.—‘ 3,679,” care of 
Italian (partial German).—Engineer (English), 
speaking and writing above languages thoroughly, and 

well up in electrical terms, desires employment in any capacity. 
Age 28.—* P,” 159, Loughboro’ Road, Brixton, Surrey. . 3685 


NCANDESCENT AND ARC WIRING.—Advertiser will 

estimate for labour portion of this work. Greatest care taken 

in jointing efficiently guaranteed.—Address, ‘ A. B.,” Brown’s 
Advertising Offices, 4, Little George Street, Westminster. 1676 


LECTRICAL ENGINEER with considerable experience in 
managing and erecting dynamos, in the fitting up of arc 

and incandescent lamp circuits, both in England and abroad and 
on vessels, wishes to find employment, or would join a well- 
established firm as working partner. First-class references.— 
Apply by letter to ‘“ ENGINEER,” care of Messrs. Ravenscroft, 
Hills and Woodward, 15, John St., Bedford Row, London, W.C. ses 


See 1 
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AMIRES PATENT 
BL 
Electric Apparatus for indicating when Machines are in Motion, and 
the Speed, Work, and the like thereof. : 
The object of this invention is to enable masters, managers, or foremen to ascer 
tain at any time or place whether any muchinery, engines, or tools are standing or 
are in motion and doing their proper amount of work, without the necessity of 
ing into the mills or other works - where the same are at work. This is per- 
formed by a special arrangement of electrical communication from the machines, 
engines, or tools to any required place or places, such as offices, residences, or 
warehouses, at any required distance from the same, and also when or where 
necessary to indicate at what speed or revolutions the machinery, engines, or tools : 
are running, and also what amount of work is being performed. 
This invention is particularly applicable for Machinery in cotton, woollen, and other 
mills or wi rkshops, where any class of machinery is at work, and of which the pro- 
prietor or manager requires particulars and knowledge of working, so as to know 
whether they are put in motion at the appointed time, and are being kept in motion and 
doing their proper amount of work—and this without the necessity of entering the 
or of the where of the machines and workmen are 
i 
| 
| 


| 
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| 


\ X TANTED, AN ELECTRICIAN with capital to _ Advertiser 
in a small lucrative business (monopol y). This is an ex- PHŒNIX FIRE OFFIGE 
cellent opening for a young electrical engineer tin —Address, | (ESTABLIBHED 1782.) 


“ H. D. D. K.,” Execrricat Review, 22, Paternoster Row, BC. 
CHIEF OFFICE :—19, LOMBARD STREET, EC, 


Ye WANTED in Electrician’s or Engineer’s | WEST END OFFICE:—57, CHARING CROSS, 
Business.— Town or country, by a gentleman; can invest sw 
£2,000.—Apply to ‘“ X. Y. Z.,” 8, Fitzroy Street, London, W. 3677 LONDON. 


WILLIAM C. MACDONALD. 
FRANCIS B. MACDONALD. | Joint Secreraries. 


RC PLANT.—Dynamo for 20 lamps, 24 lamps, and 18 out- 
door lanterns, £230. New, price £560.—Brown’s Adver- Losses paid over £17,000,000, — 
tising office, Little George Street, S,W. 


Ont Brusx Dynamo, No. 7, for 16 arc lamps, £90.—Brown’s ELECTRIC LIGHTING —16th Edition of th | 
e PHENIXx 
— | FIRE OFFICE RULES for installations are up to date aid 


F°,; IMMEDIATE SALE.—The whole or part of 85 fully | ™ universal use. 
paid £5 shares in a first-class electrical undertaking ; the *,* These Rules are Copyright. 
last dividend being 15 per cent. per annum. The advertiser, | : 
obliged to realise, will sell at a sacrifice——Apply by letter to 
5 oe ve Ÿ ” care of Messrs. Dawson & Sons, 121, Cannon Street, 


= WILLIAM WOOD & 


ECOND-HAND ALTERNATORS—both self-exciting and for 


separate exciters. Sections may be connected in series or ALBERT STREET WORKS, BURSLEM 
parallel at will, thus affording wide PE of E.M.F. and currents. | MANUFACTURERS OF 
—For full particulars apply Unitep ELECTRICAL ENGINEERING 


“| CHINA AND PORCELAIN SWITCHES, 


fusely Illustrated.—Translated from the French of Dr. "Francois SUSP ENDERS, CEILING ROSES, BASES, 
Co., 26, Norfolk LAMPHOLDERS, CUT-OUTS 


R. HARRY SOUTH, who has just taken the extensive and AND ALL CHINA FITTINGS USED BY ELECTRICIANS 


commanding premises, 10 and 12, Garrick Street, Covent 
Garden, W.C., is open to negotiate with manufacturers with a view 


to pushing the sale of their specialities. Address as above. 3507 LEATHER MACHINE BANDS 
| 


HE LIVERPOOL ELECTRIC SUPPLY COMPANY, Ltd., | 
having completed their new Central Stations in Liverpool, HOSE PIPE, PUMP LEATHERS, &C. 
have the following surplus plant to dispose of. A large portion 
of the machinery has only been used for Exhibition Lighting and 


for temporary purposes, and is all in first-class condition. | DEERING STREET 
Dynamos by CROMPTON & Co., SIEMENS Bros., and JOHN JARD INE, WORKS, NOTTINGHAM. 
Tue Brush ELECTRICAL ENGINEERING Co. ; 
Enaines and Borters by MARSHALL, Sons & Co. ; SOLE MAKER OF 


Gas Enornzs by CRossLey Bros. ; WITH 
BELTING, Arc LF ATH JARDINE & ARTHUR'S BELTING, 
or particulars and prices to Tuer LiverPoot ELecrric 
Street, Liverpool. | IMPROVED JOINT 


SUPPLY Co., LIMITED, 18, High 2000 


PRICE, TALBOT & CO., Ltd, 


26, LUDGATE HILL, LONDON, E.C., 


ELECTRICAL ENGINEERS, PNEUMATIC AND ELECTRIC BELL FITTERS AND MAKERS 
TO HER MAJESTY'S OFFICE OF WORKS. 


à Sole Agents and Manufacturers of McClellan’s Patent Continuous Action Bells and Relays. 
CATALOGUES AND ESTIMATES FREE. 


_ MOTORS, DYNAMOS, ‘AMPEREMETERS, YOLTMETERS, and all APPARATUS connected with ELECTRIC LIGHTING SUPPLIED ON SHORTEST NOTICE 


CHENICALS. 


ALL KINDS FOR ELECTRICAL WORK, and also for INDIA-RUBBER & péri chloe MANUFACTURERS, 


Supplied crane À Shipped at shortest motice 


G. BOOR & Co., 1 & 2, Artillery Lane, Bishopsgate, “LONDON, EC. 


CONTRACTORS TO THE POST OFFICE, WAR OFFICE, ADMIRALTY, INDIA AND NEW ZEALAND OFFICES AND LEADING TELEGRAPH COS. 


CHINA SWITCHES AND ALL ELECTRICAL 


REGISTERED. 
CHINA. — CHINA. 
— — 
WA aX eV 1 FUSES. — FUSES 
er Conducting Parts. 
| The Base, Cover, of the Switch and Wall C to tirely of Chi d 
Single Break and Fuse. can be had in any Pepa tense ya ee Double Break. 


FOWLER, LANCASTER & CO., Lro, Electrical Engineers, Manufacturers & Contra | 


ALBERT WORES, GRAHAM STREET. BIRMINGHAM. 
Telegrams: “Energy,” Birmingham, 
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ARE & HEN 

INSTRUMENTS, 

For Ship, Tram, Or Train Use. 
yourmerer. AMMETER. 
'Readingto 75...£5 10 75.44 

950... 5 15 
: WiLL READ IN ANY POSITION. 
CONNAUGHT MANSIONS, 34, VICTORIA STREET WESTMINSTER. 


OOLDEN & 
| Contractors to English & Foregin Governments, 7 
| Railways, Central Stations,&c. 4 
YNAMOS. 
Construction. 
Armatures insulated entirely with MICA ', 
| Armatures and Field Coils 
| VENTILATED NSE. O° =<... 
4 POSITIVE DRIVING IL Long Bearings. Clean and Economical Lubrication. Standard built 
of Conductors, _2 CHEAPER than any Dynamos with Gramme, Drum and Bar Armatures. 
working with same MARGINAL FACTORS, 
OE: AMPLE CLEARANCE and at same LOW TEMPERATURE. Some weighing over SEVEN TONS without Engine. 
for Armatures. Dynamos of of this t have worked at 860 thon lighting 
OT O RS for some years without a penny being spent in repairs. 
8, STRONGLY BUILT. 
. Will drive machinery direct with Spur Gearing, without breaking down the armatures. 
j HIGH EFFICIENCES. 
TA STEAM DYNAMOS 
FOR ANY OUTPUT. . 


DYNAMOS and MOTORS 


Built to Specification. 


STEAM DYNAMO for ELECTROTYPING 
supplied toOrdnance Survey Dept. 


Works, Harrow Roap, 
LONDON. w. 


h Motor with Goolden Watertight A 
10- H Launch Mote with Armature in water. 


= 

| 
| 
| 

SS % : >= it i 
a SSS SS \ 
0 > — =- 
At | | | SS 
' / —— |, 
NE | | = =, 
rmature ; | 
{ a 
| 


bone. 


XIV “THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


ublications. 


THE NINTH ANNUAL PUBLICATION 


BERLY’S ELECTRICAL DIRECTORY. 


Fu'ly Revised and Thoroughly Reliable. Bound Scarlet Cloth, Gilt Lettered, 514 Pages. 
CONTAINS A LARGER AMOUNT OF COMMERCIAL TRADE MATTER THAN ONY OTHER ELECTRICAL DIRECTORY. 


SECTIONS :—BRITISH, 338 l'ages, Red Edges; AMERICAN, 82 Pages, Blue Bdées ; CONTINENTAL, 94 Pages, Yellow Baggs, 


THE LEADING ELECTRICAL TRADES DIRECTORY OF GREAT BEITAI, 
AND THE OLDEST ELECTRICAL DIRECTORY IN THE WORLD. 


Post F'ree Gs. 
Invaluable to Manufacturing Electricians, Electrical Engineers and Contractors, Telegraph and Telephone Constructors, Makers of 
High Speed and other Engines, Motors of all kinds, Driving Bands, Carbons, Chemicals, Insulators and Insulating Materials, Wire and 


Cable Manufacturers, Wholesale and Retail Dealers in Electrical Goods, and to Manufacturers of any article required and used y th | 


Electrical Trades. No office is complete without a copy. 


CAN BE OBTAINED THROUGH ANY BOOKSELLER, OR-FROM 


= Wm. DAWSON & SONS, 148-149, Upper Thames Street, LONDON, E.C, — 


JUST PUBLISHED. With 307 Illustrations. Crown 8vo, Price 10s. 6d. 


ELECTRICAL ENGINEERING FOR ELECTRIC LIGHT ARTISANS AND STUDENTS, 


Ww. SLINGO, A. BROOKER, 
Principal of the Telegraphists’ School of Science, Director the in Engineering at the Telegraphista School of Science, 
Engineering Section, People’s Palace, Londo d at the People’s Palace, Lon 


London : LONGMANS, GREEN & CO., 39, Pebsraceter Row, E.C. 


NEW BOOKS FOR ELECTRICAL ENGINEERS, 


Published by 
WHITTAKER & CO., Paternoster Sq., LONDON, EC 


By GISBERT KAPP, C.E., Member of the ae CE of the 
Institution ‘of Electrical Engin 


ELECTRIC TRANSMISSION OF ENERGI, 


And its Transformation, Subdivision, and Distribution. 


JUST PUBLISHED, CROWN 8vo, CLOTH 4s, 6d. 
A GUIDE FOR THE 


ELECTRICAL TESTING of TELEGRAPH CABLES 


By COLONEL V. HOSKIŒR, Royal Danish Engineers. 
THIRD HDITION. 


Lomdom: 125, Strand. 


ELECTRIC LIGHTING BRIGHTON: 


NEW OPENINGS AND MODERN DEVELOPMENTS. 
A Business View, with Supplements, 


By Alderman W. H. HALLETT, J.P., D.L., F.L.S. 


(Mayor of Brighton 1866-7, 1867-8, 1881-2.) Price ONE SHILLING, 
London: E. MARLBOROUGH & CO. Brighton: JOHN BEAL & SON. 3644 


SPAIN. 
. THE BEST MEDIUM FOR ADVERTISING IS THE REVIEW 
Glectricista, 
CALLE MUNTAUER 36, BARCELONA. 
Reaches everyone connected with Electrical matters in Spain and 


the South American Republics, also Electric Lighting Stations, 
» Arsenals, Telegraph Officials, Kc. 


SEND FOR ADYVERTISING RATES. 
Subscription 10s. Yearly. 


A Practical Handbook, with numerous Illustrations. Second Edition, 
thoroughly revised and enlarged, Crown 8vo., 7s. 6d. Now Ready. 
* We cannot speak too highly o' of this 1, meh book, and we trust future editions 


will follow in rapid succession. 
is excellent w mast be accorded a ae place among the 


ork 
few standard works on the subject.’ "Electrician (New 


By Sir DAVID SALOMONS, Bart., M.A., Assoc. Inst.C.E., Member 
of the Council of the Institution of Electrical Engineers, &e. 


ELECTRIC LIGHT INSTALLATIONS 


And the Management of Accumula 
A Practical Handbook, New Edition (Fifth), revised en à chat til 
Numerous Illustrations, Crown 8vo, 58. 
“ We advise every man who has to do with installation work to study this work.” 
M ox ut this book is the best of its kind would be s poor compliment, as it is 
tten.”—Electrical 


ractical the only work on accumulators thas been wri 
Pet Wi Ibe found very valuable to those owning or having charge of installations” 


—Indust 
By J. GRAY, B.Sc. 


ELECTRICAL INFLUENCE MACHINES: 


th Instructions for making th 


L--Genetal sketch of the phenomena and and leading 


PART I1.—Description of influence machines. 
oo on of influence machines. 


Telegraphic Address : 
GENEST, BERLIN.” 


More than 40,000 


Novelties :—Transport Micro-Telephone stations 
for offices, in various patterns, all provided with the 
M. & G. Microphone. Transport Desk or Table 
Sets of elegant outfitandshape. Wi. 

| Portable appara- JR 
tus for Military, Aie 
Miningand 

way Service. AN 
Dry Cells of oN 
Highest Discounts for Wholesale Dealers. = 


THE 


Mix GENEST 


TELEPHONE, TELEGRAPH & LIGHTNING CONDUCTOR MAN 
BERLIN, 
Inventors and Patentees of the MIX & GENEST MICROPHONE (PATENTED); fit for pd 


sold in the last two years. 


Contracts taken for 
supply or con- 
struction of Tele- 
phone Lines all 
over the world. 
11: Multiple Switch- 

{ Indicators. = 


Illustrated Price Lists on 
VARIOUS PATENTS FOR un - 


| 
| 
| 
| 
| 
| 
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| 
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MENDEHAN CO. 
sn WESTERN WORES, BRISTOL, 
Manu 


. WIMSHURST INFLUENCE ELECTRICAL MACHINES 


Of New and Improved Pattern, with and pan À oes > Cane, double or quadruple plate plates. Acknowledged to be the best finished 


Electric Bells and Indicators, Ph À ‘Gas | Lighting Burners, K 1 M. B. Patent Pocket Galvanometers 
Deprez-D’Arsonval and other Galvanometers, Resistance Coils, Metre and Wheatstone, Bridges, Morse 
_ Sounders of special pattern, Lightning Conductors supplied and erected, and thorough efficiency guaranteed. 
= NEW PRICE LIST, POST FREE, 44. Telegraphic Address: “KINGHAM BRISTUL.” 1061 
Specially Compiled List of Electrical Publications, Post Free 2d. 


| | | ' 


Two 30-inch Victor Turbines fixed 
on a Horizontal Shaft, and giving out | 
over 500 H.P., are at work driving | 
THE LARGEST DYNAMO IN THE 

WORLD for Messrs. the Cowles Hleo- 

tric Smelting Company, Lockport | 
| N.Y., and Two 12-inch giving out | 
166 and driving a No.8 BRUSH 
DYNAMO, for the Aspen Electric | 
Aspen, Col. | 


«+ 1906 .. WT .. 
ee .. 68°62 
30 in, .. 11°65 .. 52°54 
P pROPORTIONATELY HIGH AT PART-GATE, 


er with its nicely-wor king gate, and durable 
Le ir *tavourably commend it he attenti of ALL discriminatin 
~ Wheels 


superior workmanship ‘and — and of the best 
purchasers. These state and send for catalogue to 


FREDERIC NELL, 16, Mark Lane, LONDON, E.C. 


J. as <_o@., 


MANUFACTURERS OF EVERY DESCRIPTION OF 


(PPARATUS FOR USE IN TEACHING OR EXPERIMENTING IN THE SCIENCES OF CHEMISTRY, ELECTRICITY, MAGNETISM 
ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, &c. 


IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS &o. 
HLHOTRIC BELLS AND BATTERIES. 


LIN, Possesses more than Double the Capa- reat, Hd-inft. HP. 


OY, 


i | 
| 
| q 
Lo Apparatus for Science Classes supplied through the Science and Art Department at 50 per cent. lite of prices. 


ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS. | 
Price List of Chemical Apparatus with 650 Illustrations, post free eight stamps. . . ; 4 
| 


TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. 205 


J.ORME & Co. (Late M. Jackson & Co.), 65, Barbican, London, BA... 


@ J. F. & G. HARRIS, Manufacturers to the Trade. 2a 


ELECTRIC LIGHT CASINGS | 


VER 150,000 E*E ET’, ready for immediate delivery, IN STOCK, 


F.& G. HARRIS 


| 


De J. F & G. HARR IS. CAT 
=), MAHOGANY& GENERAL 
TIMBER MERCHANTS. \ 
MOULDING MANUFACTURERS. 


CFFICES |: wiLSON STREET FINSEURV.E C. 


ano MILLS, ) ANSE STREET. GRAVEL LANE. SOUTHWARK. 5 
VICTORIA WHARF. TWIG “Qu LLY. BRIDGE PETHNALGREENE 


| 
k 
CA 


| Special Quotations for Large Quantities. 


Sample Board, Catalogues and Price Lists forwarded on application. 2953 


HINERRS and CONTRACTORS should have our SAMPLE BOARD. It is recognised as the most complete yet issued. 
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Cloth, 4s. 6d., Post Free. 55 Illustrations. 4 


PRACTICAL ELECTRICAL MEASUREMENT 


By JAMES SWINBURNE. 


“ Altogether the book is an excellent one, the few points that have been objected to in this notice being almost the 4 ty 
out of a ieee mass of matter have struck us as perhaps open to criticism.” —Electrician, February 15th, 1889. “aly net that 


“ The author comes to his task, however, so well equip by practical experience, that there appears to be a basis for hig 

nounced confidence. His selection and treatment of the subject matter is decidedly original, and a large amount of stereotyped made 
which is usually deemed indispensable to works on electrical subjects, is conspicuous by its absence.”—The Electrical Enginser (Ney 
York), February, 1889. , 


“Taken as a whole, the book is a most readable and instructive one, and, with the illustrations, is a valuable addition ts à 
literature of a subject which is interesting to all engaged in practical electrical work.” —Electrical World, New York, J; anuary 12th/16894 


“ It does not need commending; we have only to give the author’s name and that of the publishers.”— Electrical Plant, January, 1868 


“ There are many points in this volume which will be of great value to the practical electrical engineer who has to work with such 
of the measuring instruments usually supplied.”—Mechanical World, December 15th, 1888. 


‘ This is a book by a practical man for practical men, and one of a kind which is certainly needed, inasmuch as it furnishes the 
working electrician with simple rules and methods for the measurement of the various physical quantities with which he is oo. 
cerned. . . . . . Much that is practically useful will be found in the book. . . . . . Looking at the book as 
whole, there is no doubt that it will be welcomed by many engaged in practical electrical work.”—Industries, March Ist, 1889, _- , 


« The apparatus necessarily differ more than the methods, and we are glad to find that Mr. Swinburne, having essayed to 
‘ practical electrical measurement,’ has set a higher value on the fulfilment of his promise, and of the reader’s expectation, than 
his ability to make a mathematical display. He has evidently found that as the algebraical evolutions are within the capaci of most 
youths as they leave school, the practical world is not in the least interested in Mr. Swinburne’s capacity in this respect, while it does 
want to know something about practical electrical measurement. He therefore departs from the more usual course of the pedant, and 
sticks to his subject.”—Engineer, March 29th, 1889. 


* As it stands the book consists mainly of remarks on almost every form of instrument known in electrical lighting.” —Nature, 
March 28th, 1889. 


Cloth, 4s. 6d., Post Free. 70 Illustrations. 


DYNAMO TENDERS’ HANDBOOK. 


By F. B. BADT. 


Elementary Data; Arrangement of Power ; Dynamo-Electric Machines ; Diseases of Dynamos ; Lamps ; Instruments ; Circuits or Leads; 
 Accumulators ; Safety Regulations ; Table of Electric Light Conductors; Lamp Lighting Schedule ; Construction Tools. 


Cloth, 4s. 6d., Post Free. 97 Illustrations. 


BELL HANGERS’ HANDBOOK. 


By F. B. BADT. 


Voltaic Electricity ; Description of Batteries; Elementary Data; Connecting Batteries ; Battery Data; Electro-Magnets ; Induction Coils; 
Electric Bells; Annunciators; Electric Alarms; Gas Lighting Apparatus; Electric Heat Regulation ; | 
Running Electric Wires; Testing Instruments. 


Paper Covers, ls. Post Free. 


EVERYBODYS’ HANDBOOK ELECTRICITY 


By EDWARD TREVERT. 


WITH GLOSSARY OF ELECTRICAL TERMS AND TABLES OF INCANDESCENT WIRING. 


Cloth, 16s., Post Free. (680 Engravings.) 


EXPERIMENTAL SCIENCE. 


BY G. M. HOPKINS 


“ Rarely does a book upon any subject find purchasers among all classes of people. This is especially true in regard to —_ | 
ks. The majority of book buyers are seeking information on some special subject, and as a consequence purchase only such b | 


as are useful in one particular line; but notwithstanding this, there is an unmistakable inclination on the part of many people in widely 
different walks of life to acquire at least a general knowledge of the principles underlying all modern industries based on early or “| 
developments in physical science. To us this has been particularly noticeable since the publication of our new book b te 
Hopkins, entitled ‘ Experimental Science.’ We find that it meets with a large sale, not only among science teachers an students, 
also among men of every profession. Persons in almost every line of business have manifested their interest in science by the 


of this book. From many of these we have had letters expressing great satisfaction with the character of the work. The book has 


electricity, electrical measurements, heat, light, polarised light, photography, microscopy, acoustics, pneumatics, hy 


proved itself to be exactly suited to the use of those who desired to secure by the experimental method a good knowledge © aan the 
wide range of other subjects, included under the general title of physics.” —Scientific American. 24.53 


PUBLISHED BY 


22, PATERNOSTER ROW, LONDON. 
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C SWITCHES, 


iH. rom 

TI CEILING ROSES, 

N SOCKETS 
PPLETON LAMPHOLDERS, | 


&., &c., &c. | 14 


A 


Telegrams : 
“INSTALLATION, LONDON.” 


Illustrated 
B | PRICE LISTS 
URBEY Post Free. 


Telephone 
No. 1954, 


Speciality : 
SWITCHBOARDS, and 


ILLIAMSON 


91, Queen Yictoria Street, E.C. 
WORKS:—HATTON GARDEN, E.C. 


MAIN and DISTRIBUTING SWITCHES. 


ELECTRICAL FITTINGS 
OF EVERY DESCRIPTION. 


DESIGNS, 
OR FOR SPECIAL PURPOSES, 


LIBERAL DISCOUNTS 
ë MADE TO ORDER. 


TO THE TRADE. 


ELECTRICAL FITTINGS ASSOCIATION," ELECTRICAL FITTINGS | 


18, BERNER’S STREET, W. 5s. 18, BERNER’S STRE 


FITTINGS TO CUSTOMERS — 


iii 
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ENGINES 

(PATENTS or 1884 ann 1885), \ 


are made Ton Standard Sizes, from 3 to 530 I.EL.P., with elther One or Two Cranks, and for Speeds of from 280 to 700 "evolutions 


8, They are equally suited for Condensing or Non-Condensing; for the direct driving of High-Spsed 

| es, such as Dymamos and Fans, or for Driving General Machihery by belts or 
3, Gearing. It is now fully established that they possess Extraordinary Freedom from Wear, a: all | 
TE a are in “ constant thrust ” (which is not the case with many Single-Acting Engines), and are Self-Lubricated. Their Small | 


Size and Weight, while advantageous in all cases, fit them for uses to which the majority of engines are inapplicable. Al 
‘| except the smallest sizes are made either Simple, Compound, or Triple-Expansion, according to the 
available, and recent trials show that they work with a 


Than amy other type of engine in the market indicating equal power. Non-Condensing, a consumption of steam as low as 18°2 lbs, | 

LH.P. per hour has been recorded, and the Makers are prepared to Guarantee that the larger Condensing Engines = 
shall work, at least, as economically as the best class of Compound Corliss Engines, while possessing enormous advantages in | 
| Lightness, Compactness and Cheapness. 


THE WILLANS CENTRAL-VALVE ENGINE IS WITHOUT RIVAL 


FOR ELECTRIC LIGHTING, 


For which purpose several hundreds have already been applied with the utmogt success. Engines are on order at the present 
time for nearly all the most important Public Lighting Stations now under construction in England, and the indicated power of the 
Engines already supplied, or now on order, exceeds Bc '% 


Thirty-Thousand Horse-Power. 
PRICE LISTS WITH FULL PARTICULARS ON APPLICATION. 3 


TERAMES DLT'TON, SURRESZ. :: 


CHARLESWORTH, HALL Co. 


||  Glectrical Gugineers, 


Silver Medal, Barcelona, 1888. | 
gil | 
UICK-SPEE 
DENGINES 
| | — | - | 
| SEARCH LIGHT PROJECTORS, &e. — 
: The following Sizes of Dynamos are now kept in | — 
Stock, or in progress, Compound-wound : 
Murs | ames, ‘| vours | | prices. 
| Ss — = . = | 
90 100 | 1020 | £95 il 
FROJECTORS IN STOCK. ux 


| 


XX THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


WESTERN ELECTRIC COW 


| TELEFrFHONIC 
ARC - LAMPS AND DYNAMOS. 
PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC ui; om | 


| 79, COLEMAN STREET, LONDON, EC. 
| CHICAGO, NEW YORK AND ANTWERP. a) | 


NOW READY 


Containing Full and Complete Information respecting ~ 


DYNAMOS, MOTORS, PROJECTORS, LAMP FITTINGS, &c, 


PRICE 2s. SD. 


FREE to TRADE, including Civil Enginoers, Arctittidd 


Surveyors, Builders, and allied Trades. 


| COMPLIMENTARY COPIES WILL BE SENT TO TOWN CLERKS AND OTHERS HOLDING 


PUBLIC APPOINTMENTS ON THEIR APPLYING FOR SAME. 


CO. LIMITED, 


Glectric Light & Power Engineers, 
MANSION HOUSE BUILDINGS, LONDON, E.C. 


WESTINGHOUSE ELECTRIC 


LIMITED, 


4, VICTORIA MANSIONS, 82, VICTORIA STREET, SW. 
MANUFACTURERS OF 


ELECTRIC LIGHTING APPARATUS 


FOR 


CENTRAL STATIONS & ISOLATED PLANTS. 


ESTIMATES ON APPLICATION. 
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“W. & R.” “ EDISON,” 


88, QUEEN VICTORIA STREET, LONDON, E.C. 


Catalogues “A,” Domestic, and “B,’ Contractor’s Electrical Supplies, 1s. RÉ. 
Daily Calendar for 1890, or Celluloid Paper Knife and Calendar, Post Free, 3d. each. . ms 


REID 


12. WHARE ROAD. CITY ROAD. LONDON. +. 
TELEGRAPH ENGINEERS AND OONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires both for 
TELEGRAPHS AND ELECTRIC LIGHTING | 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


WAKUFAOTURERS OF SUBMARINE CABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESORIPT ION 
Contracte entered into for the Supply, Construction, and Maintenance of Telegraph Lines. 


CHLLENDER'S BITUMEN TELEGRAPH & WATERPROOF Co, 


LIMITED. 
101, Leadenhall Street, LONDON, | Telegrams: “CALLENDER, LONDON.” Telephone, No. 4,485, 
LIVERPOOL: 36, Dale Str et. | 
Works: ERITH, KENT, | Telegrams: “OALLENDER, PICARDY.” Telephone, 8,411. 
UN DERGROUN D MAINS | 
| LAID COMPLETE ON CALLENDER- WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES .AND CABLES 
FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP. WORK. 
Concentric Cables_A RMOURED-—Metal Sheathed. 
AMBIAT CABLE... 
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COYENT GARDEN. 


HIGH-CLASS ARTISTIC ELECTRIC FITTINGS 


| Designed by S. CRICHTON HANNAH, Esq. 
7 (Exhibitor at the Royal Academy, 1887—1888.) 


Valuable Models in Stock of Renaissance, Louis XV., Louis XVI, Girandoles adaptable for the Electric us 


SKILLED MODELLERS AND CHASERS EMPLOYED. 


SILVER AND COPPER FITTINGS, COPPER STANDARDS, COPPER AND GLASS SUSPENSIONS, COPPER CEILING LIGHTS, COPPER BRAK 
METAL WORK FINISHED IN GOLD LACQUER, ORMULU, ELECTRO OR MERCURY GILDING. 


G. WAL EL, 
MAGNETO WORKS, SHEFFIELD. 


SPECIALITIES IN STEEL AND STEEL WIRE 


USED IN ALL, BRANCHES OF ELECTRICITY. 


Magnet Steel of the highest efficiency; Tool Steel of all descriptions; Cold Roïled Steel of all dimensions; Tempered and. 
S Polished Steel in strips; Tape Steel also Etched; Finished Springs (helical and spiral); Steel Wire in lengths 
or coils (all gauges) ; Tempered Wire Polished and Plated for Springs, &c. 


ELECTRIC CRANES, 


TRAVELLING, PORTABLE AND FIXE. 


R. BOLTON & CO., Engineers, 110, Leadenhall St., LONDON, EL. | 


ELECTRIC WIRE CASINGS. SHEPPARD ALLARTON & MADELEY, 


CLEM ENT BIRMINGHAM, 


Telephone 
No 3188 


MANUFACTURERS OF. 


Lat ¢ Woods free. BELLS OR GONGS 
Mahogany and Timber Importers, [mporters of School Board Flooring Blocks, Figured | 


Wainscot Floorings, and Manufacturers of High-Class Mouldings in all woods. 
Head Office: 214, PAVILION ROAD, SLOANE SQUARE, SW. OF Hints and OF Rent 


Saw Milla: Bridge Whar, King's Road, cHELAEA. FOR ELECTRICAL PURPOSES, 


THE BERNSTEIN ELECTRIC LAMP C0. 


(LIMITED), | DRESSERS, LEATHER we: 


2, MARLBOROUGH MANSIONS, VICTORIA ST. LONDON, SW. 
| AND HOSE. 
OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. a … 


12 FIRST-CLASS 
MEDALS AWARDED. 


6@ The lamps of this Company are of low resistance, and 


entirely free from the claims of other companies. 1130 Combs Tannery, Stowmarket. 
Price Lists and Terms on Application. 


9 


Used for the last six years with the greatest success: i 
GOLD MEDALS AWARDED. F | 


mess ! Efficient, Strong, Silent. No Sparking! No Overheat in 


ILLUSTRATED CATALOGUES AND PRICES ON APPLICATION. 4 Ag 


J OHN & Wm. ROPER, BRADFORDJ 
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ARE NOW MAN UrACT URING SPECIALLY FOR THE 


ET BATTERSEA 
BATTERSEA 
LUS 
0 13 LP £100 
£125 ELECTRICAL APPARATUS 


| 3121 
or Catalogue and Particulars apply 0 MLA NAGER, BATTERSEA FOUNDRY, S. 


JOSEPE BOURNE & SON, 


+ MANUFACTURERS OF THE WELL-KNOWN ‘ 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


Thirty years these manufactures have been celebrated for a high “a of vitrefaction combined with great toughness and strength. 
=a Brown Stoneware. Whité Stoneware. Brown Porcelain. Porous Cells. 
Strength and Durability combined. Prise Medal, Paris 


Special Shapes for Telephone dnd Electric Lighting Wires. — 
| Works: DENBY POTTERY, NEAR DERBY. 
London Office: NEW ST. PANCRAS STATION, EUSTON ROAD, N.W. snes 


RAMSDEN, CAMM & CO. 


BRIGHOUSE. YORESHIRE, 
Iron and Ateel Wire Drawers and G alvanizers. 


MANUFACTURERS OF 
TELEGRAPH, TELEPHONE AND CABLE WIRE, 
Re Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
LONDON OFFICE: 72. KING WILLIAM STREET. E.C. 46 


BooTH, EL LSON & CO., 
Civil and Glectrical Gnainesrs, 
5, QUEEN STREBT, MELBOURNE, AUSTRALIA. 


The above Firm undertakes Commissions and Agencies for the 
Australasian Colonies. 
Telegraphic Address: “FARAD MELBOURNE." 2970 
London Addrers (Letters only). care of ANTONY GIBBS St., E. .C 
Complete and Perfect 


IMMISCH 
PULLEYS, ELECTRIC MOTORS & DYNAMOS 


ROPE PULLEYS, FOR TRAMCARS 
PUMPING AND HAULING MACHINERY, 


GEAR WHEELS, 
Gear Flywheels, oe ct ELECTRIC LAUNCHES, &c., &c. 
For Full Particulars, Prices and Estimates apply to— 


ESHAFTING, | 
Loose Collars, Fast Collars, Couplings. | | M j | M M | SC H & CO. me 
MALDON WORKS PRINCE OF WALES ROAD, LONDON, N.W. 


TAYLOR, TUNNICLIFF & CO. 


Horizontal, Angle, Vertical, Hanging. 
FIXINGS, 
‘Wall-Boxes, Hangers, Brackets, Stools. 
EASTWOOD, HANDLEY, 
Manufacturers of 
PORCELAIN PARTS FOR 


LAMP HOLDERS, CEILING ROSES, 


| SCREWED SWITCH BASES AND COVERS, 


CUT-OUTS, 
SA FETY JUNOTIONS. 
And Specialities for 


OUR CATALOGUE 
of Accessories 

for the Transmission of Power, is 
THE ONLY 


HIGHEST CLASS. 


REDUCED PRICES; FREE DELIVERY 
throughout the Kingdom. 


HARPERS ABERDEEN. 


Our new * <t of CF STINGS of above, YP cwt, 
will incerest Enzineers with Workshops, 


‘Sheets, Rods, Tubes, Cells, &c., for Electrical Purposes. 
MANUFACTURED BY 
THE NORTH BRITISH RUBBER CO. LIMITED, 
Edinburgh; London, 57, Moorgate St.; Manchester, 6 Charlotte St.” 
Liverpool, Cereal Court; Glasgow, 106, Buchanan St. 92 
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THE FOWLER-WARING CABLES Co. 


85, QUEEN STREET, CHEAPSIDE, 


_ Sole Manufacturers 


CABLES, 


UNDER THE COMPANY’S PATENTS, 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, 


TRANSMISSION OF POWER, 
And ma Installations of every kind, 


SPECIAL ANTI- "INDUCTION CABLES, 


UNAFFECTED BY HEAT, STEAM SHIPS, DOCKS, 


MECHANICAL STRENGTH, CHEMICAL WORKS, 
HIGH INSULATION, FACTORIES, MINES, 
DAMP PLACES, &. 


LOW CAPACITY. 


REFERENCES AND PARTICULARS ON APPLICATION. 


ROBEY & C0., GLOBE Works. LINCOLN, 


HIGHEST AWARDS AT ALL 
RECENT EXHIBITIONS. 


Hi {! 
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| Thèse! COMPOUND “ROBEY” ENGINES work with a consul 
| of less than 2 lbs. of Welsh Coal per H.P. per hour when ch 


developing 23 times their nominal power. 


“ 
| | 
| 
B 
| 
| 
| 
LOY We" aa 
W gy 
| | GOLD MEDAL, (\ PARIS T 
64-Wire Anti-Induction Telephone. 
Boe ZF a? x INN "9 
su 
{ LH { 
À | : | 
| HE i? | } i { 2 2 
| = | | | F \ 
/ "1, | | 1} 
\ | | 
PRET 
| | 


‘ 


THS JUUNNAL AND ELEUTRIUAL KEVIEW, xv 


” ALLIANCE ENGINEERING WORKS WEST DRAYTON 22 LONDON. 
London Office: PRINCE'S ‘MANSIONS, 68, VICTORIA ST. WESTMINSTER. 
à sLULANCR” DYNAMOS AND MOTORS tor ali purposes All sizes ready for tmmediate delivery. Made by special machinery in the best manner possible and 
THE STATTER PATENT CONSTANT CURRENT DYNAMO has a higher commercial efficiency than any other, either English or American. 


for Lists. Telegrams: “ Statter, West Drayton.” 1981 


À 


wm 


wD A. Scott, 


HLECTRICAL BINGINEDRING WORKS, ACTON HILL, LONDON, w. 
CONTRACTOR TO THE LORDS OF THE ADMIRALTY, INDIAN GOVERNMENT &, &. ~ 


MANUFACTURER OF ELECTRICAL FITTINGS OF BEVERY DESCRIPTION, 


ding Scott’s Patent Main Switchboards, Lampholfera, Search Light Projectors, pic kept in stock. 
Complete Plant for Ship, Lighting. Estim on 1808 


s00TT’S HARDENED INDIA-RUBBER YARNISH should be used in all cases where Panree? 1 INSULATION ON DYNAMOS, &c., is desired. 


ERNEST SCOTT & CO, 


NEWCASTLE-ON-TYNE, 


ELECTRICAL AND GENERAL ENGINEERS, 


‘TYNE ARO LAMPS, 
TYNE TRANSFORMERS. al 


Com lete ‘Installations érected by experienced | men at Æ 


home and abroad. 
| SPECIAL TERMS TO THE TRADE. 


Complete Catalogue om application, 
| 3311 


MARSHALL, SONS Co. 


Highest Award MELBOURNE INTERNATIONAL EXHIBITION, 1889.—First Prize and Special Mention for Excellence for Engines 
First Prize and Special Mention for Excellence for Thrashing Machinery. 


BRITAN NIA IRON WORKS, GAINSBOROUGH. 


London Offices, Show Rooms & Stores:—MARSHALL’S BUILDINGS, 79, FARRINGDON Rd., E.C. 
No. 6,648. MORE THAN | CR 


17.500 


ENGINES SOLD 


il | 
| 

4 


Portable and | 
Engines, with 
Automatic Expansion Gear. 


IL 8. & 00, KEEP A LARGE STOCK OF ENGINES &o. OF ALL SIZES AT THEIR LONDON 


Underneath Engines, Simple and Compound, ior 
Economy in Fuel, Vertical Engines and Boilers. 
DEPOT FOR IMMEDIATE DELIVERY ON SALE OR HIRE, 
INSPECTION INVITED. | 


ing and Small cé 

with Crank, Cornish or Loco- Installa Fixed Engines, with Disc Crank, Sin. 18 HP 

Muilitubniar Boile tions. at Coupled to 70 H gens sé 


New Catalogues, with Current Prices, free on apvlication. fer London.” 3060 
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SECTION OF SHEETING. 
CA PATENT. NW 


ty 


Made from 1-Ply for Cylinder and Faced Joints to any thickness for uneven surfaces. 


The above, which can only be obtained from this house, is | The Centre from which the requisite elasticity is 
recognised as the Most Efficient and Economical Jointing will adapt itself to uneven surfaces to which it may be A 
Matertal in use. It is composed of a specially-prepared plied, and allow the expansion and contraction to be rs 
India-rubber Compound, protected by a covering of Yul- taken up. The covering being of Asbestos Cloth (nt À 
canised Asbestos Sheeting, as shown above, and asit a protection to the centre and so prolongs its alas. 
is the only Jointing Material which adequately ticity. For Manhole, Mudhole, Steam Pipe 
combines PERMANENT ELASTICITY WITH and Mash Tun Door Joints it is A 
HEAT RESISTANCE, the advantages it and if applied as directed a ring can 
possesses will at once be seen. used many times over. . 


| A |. 
MANCHESTFR: Cable Street, On BELL’S ASBESTOS. 
Blackfriars, I 


LIVERPOOL: 2, Strand St., James St, 
{ HuLL: Humber Dock Basin, | 


GLASGOW: 35, Robertson Street 
CARDIFF : West Bute Street, | - 
BARCELONA, TRIESTE, LISBON & GENOA, - 


BELL'S ASBESTOS BELL'S ASBESTOS BEL ie ASBESTOS 

BOILER PRESERVATIVE 

BOILER PRESERTA nan | VARN & SOAPS TONE PACKING | NON-CONDUCTING COMPOSITION : 
move any Incrustation, without injury 
to the Boiler Plates or Fittings. Will reduce : 
loss by radi- 
ation, and 
| saves 40 per 


cent. of fuel. 


COMPOUND HYDRAULIC PACKING | — 


18 SPECIALLY SUITED FOR Lee 
Is sent out 


HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA tes — — 
© AND ALL PUMPS. ry Inbags 
therefore 

cheaper than Commies 
LAE | | out wet. | 
| | All bags are marked as above. 
C 
a 
BELL'S ASBESTOS LUBRICANT: ||: 
| r 


La 


2 « 


" 
shown, is earnestly re- 


Any customer receiving À 
AZ quested to forward. us 


Oil sel sas Bell's Asbestos 
Lubricant, &Ca-k, Drum, 
or Corks not marked as & 


Ë Drums are marked as above. Every Cask s sent ont as above. 


All Corks are sealeg 


| 
| 
| | 
| 
| 
| 
| 
| 
BELFAST, DUBLIN, ANTWERP, BERLIN, : 
| 
| 
| 
| : of where obtaiied. 
— LA 4 
| | ARK LOW 2 a 


am Pips, 


1} 


TION. 


ASBESTOS COMPANY, LIMITED, 


ASBESTOLINE. 


À ADVANTAGES OF ASBESTOLINE. 
pa AT ASBESTOLINE is the most efficient Lubricant for all bearings. 


| ASBESTOLINE is the cheapest Lubricant. 

ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. . 
ASBESTOLINE is the Cleanest Lubricant. 
ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. Aa 
ASBESTOLINE is the safest Lubricant, its flashing point being 700 F. 
ASBESTOLINE has beaten all other Lubricants in making trials. 
ASBESTOLINE is applicable in and out doors in every climate. 

tov, ASBESTOLINE requires no special application. 


CONSISTENCY OF ASBESTOLINE. 


ASBESTOLINE, to meet all circumstances, is made in four | ASBESTOLINE (, is for use in ee climates, both ashore 
degrees of consistency, A, B, C, and CC. and afloat. It is also invaluable in works in this country 
ASBESTOLINE A. is specially adapted to ordinary Land when the temperature is high. 


Engines and Machinery, in and out-door, nt Cts country. ASBESTOLINE CC, is designed for use on calenders, paper 
ASBESTOLINE B, a little more solid, is for use on Steamships machines, &c., where’ the bearings are heated by steam 
! in temperate climates, also on laid when it is desirable to passing through, and sometimes is advantageously used 

have Lubricant stiffer than A. we - instead of C. 

The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. This reputation is growing daily, because it is based on the experience of 
thousands of users under the severest circumstances any lubricant has ever been subjecte 1 to, and not on mere laboratory tests and professional analysis 
of insignificant quantities. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, and other Textile Manufactories. In Corn Mills it 
has proved invaluable on the roller and other modern machines. In Saw Mills,on Machines going up to 5,900 revolations per minute, its work has never been app! oached 
by any other labricant. On Electric Lighting Machinery, and ia Steamships of all sizes throughout the world, the success of Asbestoline is unequalled. M way engines and 
machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication has not received due consideration. Engineering 
firms of the highest standing have given to it their powerful testimony and support. : 


SUPPLIED IN KEGS, 28 lbs., 56 lbs., or 112 Ibs. 


SPECIAL TERMS FOR LARGE QUANTITIES. 
IMPORTANT TO EXPORT MERCHA NTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Ibs, 


"HEVW 


consequently the saving in freight is very considerable. Liberal Terms are conceded to Export Merchants, 


SBESTOS 
PACKING 


BELLS 
DAGGER J 


1 


— 


SQUARE 


Every 1 0 feet has label as above, and bears our Trade Mark. 


ROUND. 


_ Under this registered title are included the inventions of Mr. Field, and experience has provedithem to be 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a 
combination of Asbestos and India-rnbber as secures the maximum of elasticity and heat resistance, and they 
are therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 


*pansion Engines of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the India- 
rubber is placed in two forms to suit various cases. | 


ES" In ordering, state whether square or round required. _s-j 


SOUTHWARK, LONDON, S.E. | 


MANCHESTER : Cable Street, Blackfriars. LIVERPOOL: 2, Strand St., James St. CARDIFF: West Bute Street. 
HAM: 7, John Bright Street. HULL: Humber Dock Basin. GLASGOW: 35, Robertson Street. 
DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, and GENOA. — 3332 
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LIMITED, 
Serem Manuf acturers, 
24; CHARLES ST, HATTON GARDEN, 


LONDON, E.c. 


TWO MEDALS 


AWAR D HD 
For Excellency of Manufactures, 


277, PARIS INTERNATIONAL EXHIBITION, 1889. ‘a 
BRITISH ASSOCIATION STANDARD THREADS 


ALL THESE GOODS ARE SHOWN FULL SIZE AND KEPT IN TS 


His 


N20 : 
THESE SCREWS ARE CUT FROM SOLID STRAIGHT DRAWN METAL BY OUR PATENT AUTOMATIC MA 


if 
À 
À 
| | | 
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| 
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PATERSON & COOPER. 


Glectric Aight Œngineers, . 
aropean Works: Pownall Road, DALSTON, LONDON 


DURNAL . 


~ 
» 4 


| (MBAR HAGGERSTON STATION). 


PHŒNIX. DYNAMOS, 


SERIES, OR COMPOUND, 
Yor Electric Plating, or Electro-Chemical Work. 


DEN AND PILSEN ARC LAMPS. 


SEARCH LIGHTS OR PROJECTORS, 


PLANT FOR FOR SHIP LIGHTING. 


PHCEN Ix CARBONS. ACCUMULATORS. CABLES. | 4 

TELEGRAPH INSTRUMENTS, ELEOTRIO SIGNALS, | 

Bollers, Turbines, Water-Whoels, Shafting, Pulleys, Belting, de, Gas & Petroleum Engine. | 

| SOLE AGENTS FOR THE HERMITE ELEOTRO-GLEAOHING SYSTEM. 
4 Estimates and Speoifientions for Electric Light Installations free of cost. | 


EXPERIENCED MEN SENT TO ALL PARTS.OF ENGLAND AND THE CONTINENT 
| Special attention paid to Foreign and Golonial Orders.” Re 


SILVER MEDAL INTERNATIONAL ELECTRIC EXHIBITION, 1882. 


PHILLIPS | _BROTHERS, 
| OFFICES AND WORKS: “THE LEA TELEGRAPH WORKS, HACKNEY wick, ‘LONDON : L | 3 
| MANUFACTURERS OF CABLES, WIRES, &c, TO ANY SPECIFICATION. | | 


MULTIPLE CABLES, AERIAL AND SUBTERRANEAN. - 10 
nue, ant Compoand Wires every fr ant Da We 
| .  FANOY BRAIDED WIRES: OF EVERY DESCRIPTION. 
D AND SILK COVERED WIRES FOR DYNAMO MACHINES, 


vu scooc oF “SUBMARINE TELEGRAPHY 
| ELECTRICAL EN GINEERIN G 


ESTABLISHED. IN 1868. 


PRINCES STREET, . HANOVER. SQUARE, : LONDON, 
Manager: Wm. LANT CARPENTER, B.A, B.S0, 
 Secretary- LEON DRUGMAN, ASTE . 
| Instructor:—OHAS. CAPITO, MIME. MSTE. and E. | 
D i the largest pped t additions, several 
lathes, Machines and’ Motors, horse Tad à Ge Engine, 42 E.P.8. “Galle 
kinds of Aro Lampe ands Photometer Moone Both Theoretical and Practical 
se Nitommected with the School. New Courses usually commence early in January, May, and September, 
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Offices and Warehouses: 106 & 100, CANNON STREET, LONDON, EC. 
Works: Silvertown, Essex; Persan- Beaumont, France. 


TELÉGRAPE ENGINEERS MANUFACTURE 


OÂBLES.--Snbmarine, Sabterranean, and Aerial. 


INSTRUMENTS.—“ Morse” Wheatstone’s Alphabetical, 


us 


other kinds of Batteries also man Cell, Platen de: 
Mawvraorununs or most ArranaTus FOR RAILWAY BLOCK SIGNALLING. 


| SEMAPHORE REPEATERS, LIGHT” INDICATORS, AND WALKER'S “ PASSENGER AND GUARD ” COMMUNS a) 


TELEGRAPH STORES AND APPARATUS OF EVERY DESORIPTION. 


.TORFEDO APFFARA LUS. 


THE INDIA GUTTA-PEROHA, AND THLEGRAPH WORKS OOMPANE en 
Patentees and Monufosturers of a Cornpiois System of Torpedoes for Harbour “SE 


SILVERTOWN PATENT FIRING BATTERY, if 
A Constant Battery for Mining and Blasting Purposes. if 
powraacrs: ths SUPPLY, CONSTRUCTION, MAINTENANCE ot | 


MANUFACTURERS or 


VULOANISED INDIA RUBBER. 


VALVES SHEET, BUFFERS, SPRINGS, WASHERS, WHEEL TYRES, CORD TUBING, AND DOOR AND CARRIAGE HIS 
INDIA RUBBER AND CANVAS SUCTION AND DELIVERY OBE. i 


INDIA RUBBRR and CANVAS STEAM PAOKING — "ROUND, SQUARE, and SHEET, | 
INDIA RUBBER MACHINE DRIVING BANDS. + 


WATERPROOF GARMENTS AND TABRICSM 


| à 
LA 


Baths, Life Belts, Gas Bags. 
| 


Belting, Buckets, Bosses for Flax Spinning, 


Works: SILVERTOWN, ESSEX, LONDON, -PERSAN-BEAUMONS À 


London Office—106, CANNON STREET, 
‘Warehouse—100, CANNON STREET, EC. 
BRANCH 
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